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SOME EXPERIMENTAL FACTS RE KALA- 
AZAR (INDIAN).* 


SECOND MEMOIR. 
By R. Row, M.D.Lond., D.Sc. Lond. 


SINCE writing [1] on the subject of localized 
lesions induced subcutaneously with kala-azar 
cultures in Macacus sinicus I have a few more data, 
and these are summarized here. 

The monkey which, it may be remembered, 
developed after an incubation period of five months 
two bean-like subcutaneous nodules at the seat of 
infection with a three-weeks-old culture of kala-azar 
in N.N.N. medium continued thriving, and was none 
the worse for the lesions, and is even now (ten 
months after the infection) in a very good condition. 
The nodules, however, increased gradually in size, 
always remaining firm and movable under the skin, 
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demonstrable sign of its having had kala-azar in- 


fection being a definite but feeble agglutinating 
power its blood serum showed to a young and 
active culture of flagellates (about two months ago). 

The nodule which was excised showed in sections 
the structure of a young fibroma or granuloma, sur- 
rounded by loose fibrous tissue. There were no 
vessels inside the tumour, and the central portion 
showed a more dense disposition of granulation 
tissue cells than the peripheral parts. In the ex- 
tremely thin portions of the sections a few parasites 
were clearly seen lying free, as well as packed 
in macrophages. The emulsion made out of 
the other half of the nodule was injected intra- 
peritoneally as follows: (a) About 0.25 c.c. into each 
of two tame mice; (b) about the same quantity into 
a Macacus simicus. The fate of these animals, as 
also of the parasites they had received, is repre- 
sented below in a tabular form. 

N.B.—The nodule of Macacus III was not very 
rich in kala-azar parasites, i.e., a smear from a 


BaATcH I.—Tame Mick AND Macacvus BriNICUS X. 






Animal When and how infected Result 











— aw - 


Mouse (14), white July 17, 1912, 0.25 c.c.| Died September 1, 1912 


intraperitoneally 


















Mouse (18), black 
and white 


Mouse (11), black 
and white trace of the juice 
from the nodule of 
Macacus IIL ob- 
tained by needle 
puncture and di. 
luted with saline 


Macacus sinicus X | July17,1912,0.25 c.c.| Liver aspirated December 2, 1912, 
i.e., 44 months after infection 


of the emulsion of 
nodule of Maca- 
sus III in saline 


which remained throughout healthy. Of the two 
nodules, the one on the right side was excised on 
July 17, 1912, :.e., a fortnight after its appearance, 
and one half of it was hardened and cut into 
sections, while the other half was crushed in about 
1l c.c. of NaCl (0.6 per cent.) solution, and the saline 
emulsion was taken up for inoculation of other 
animals. An account of this will be given imme- 
diately. The other nodule (on the left side), which 
was left alone for observation, grew further for 
about two months of its appearance to the size of a 
small raisin, remaining always firm and freely mov- 
able under the healthy skin. After this period, 
however, the nodule began to show signs of a 
gradual diminution, and in six weeks’ time got com- 
pletely absorbed, so that four months after its first 
appearance not a trace of it could be detected. The 
animal showed no general symptoms of disease, and, 


as stated above, is even now quite healthy, the only 


. From the F. D. Petit Laboratory, Byculla, Bombay. 


Killed September 4, 1912 


July 4, 1912, a mere | Killed September 80, 1912  ... 


Remarks 





| Kala-azar parasites—round forms—found post. 
mortem in liver, spleen and bone-marrow ; there- 
fore it died of a generalized kala-azar infection. 

Kala-azar parasites, oat-shaped, found in liver, 
spleen and bone-marrow ; therefore the animal 
had a generalized kala azar infection at the 
time of killing. 

Kala-azar parasites—round forms—found in 
spleen, liver and bone-marrow; therefore it 
had a generalized infection of kala-azar at the 
time of killing. 


Animal well apparently. Smear from liver blood 
found to contain typical kala-azar parasites 
about 8 per slide and 2 macrophages in 6 slides, 
each containing 8. 





nodule directly on a slide showed about twenty 
parasites for each slide, so that the dose given to 
monkey X, as also to mouse 11, can be taken as a 
minute dose, and by no means massive. 

The fate of the parasites in the mice of Batch I 
which had a generalized infection :— 

The liver and spleen of mouse 14 was removed 
eight or ten hours after death, and an emulsion 
made in saline and injected intraperitoneally into 
mouse 15 on September 1, 1912. This mouse. was 
killed on October 17, 1912, and, strange to say, 
no Leishmania were found in its liver, spleen, or 
bone-marrow smears. 

The livers and spleens of mice 13 and 11 of 
Batch I were also crushed in saline, and the 
emulsion injected intraperitoneally on September 4, 
1912, into mice 16, 17, and into Nos. 20 to 23 on 
September 30, 1912, the results being given in the 
following tables. 

From the results of the mice of Batch I and 
Batch III, it appears that, although the material 
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BarcH II or Tame Mice. 





Animal When injected Result 


Mouse 16, white | September 4, 1912 . 


Mouse 17 ... - » ” 


.| Died September 15, 1912 
.| Killed October 27, 1912 


Remarks 





| 
Mota ead No definite parasites; round coccal bodies with 
a large nucleus found ; altered parasites ? 

Liver, spleen and bone-marrow quite free from 


parasites, 








BarcH III or Tame Mick. 





Remarks 


...| Decomposed when examined eight hours later; 
liver and spleen quite soft and greenish owing to 
post-mortem decomposition ; no parasites seen. 


Animal When injected Result 
bare lis: | ane ~ 
Mouse 20... .| September 30, 1912 Found dead October 30, 1912 
Mouse 21 ... s » 7 Living and well, December 14, 1912 
Mouse 22... ies 9»? ” ) 9? 
Mouse 238 ... T 22 » Killed November 20, 1912 


| | 


"| Liver and spleen smears show dots, but no 
definite parasites. 





used for infection did contain the parasites, no in- 
fection was evident in the mice examined, and the 
negative result seems to be attributable to one or 
more of the following possible causes :— 

(1) The time of the examination of the animals 
may have been too early for the infection to be fully 
established, although fully seven to nine weeks were 
allowed in each case, i.e., more than what was 
necessary for a generalized infection of mice of 
Batch I, and far more than was found necessary for 
kala-azar infection of mice by Laveran [2], viz., 
four weeks. 

(2) The possibility of the attenuation of the virus 
by passage into mice. 

(3) The possible curative effect of the extract of 
the liver and spleen which had to be introduced 
simultaneously with the parasites in the emulsion 
used for infection. 

Besides the infections induced so far as indicated 
in the above lists, I have to record a local pinhead 
nodule induced in a fresh Macacus sinicus (VII) at 
the seat of cutaneous infection with the juice of a 
similar pinhead nodule of Macacus (VI), an account 
of which was given in my last memoir [1]. Here the 
incubation period was found to be five months. The 
nodule contains fully formed typical parasites with 
flagellate forms in culture. 

Dogs, rabbits, guinea-pigs, and wild mice have 
been found by me to be refractory to small doses 
of the virus given intraperitoneally, or massive 
doses of the culture given intraperitoneally or sub- 
cutaneously during these nine months of observa- 
tion. 

CONCLUSIONS. 

(1) From the above it is clear that of the animals 
experimented on, only Macacus sinicus and tame 
mice can develop a generalized infection of kala- 
azar with a minute dose of the virus. 

(2) The way by which one can induce a general- 
ized infection is by intraperitoneal injection. 

(3) The parasites seem to lose their virulence in 
mice by passage. 

(4) The dog, the rabbit, the guinea-pig, and the 
wild mouse seem to be refractory to kala-azar virus. 


(5) The intracutaneous and subcutaneous infec- 
tion of kala-azar virus, as well as culture, produces 
in the monkey & well-defined localized lesion of the 
nature of young fibroma. This lesion gets ultimately 
absorbed, leading to no general infection or any 
constitutional disturbance in the animal, as far as 
can be gathered from the observation of the general 
state of the animal and the condition of its hepatic 
blood five months after the appearance of the 
nodule, and ten months after the day of infection. 

(6) The ineubation period required for the pro- 
duction of a general infection or a local infection in 
the monkey has been found by me to be about five 
months, while that for tame mice is about seven 
weeks. | 
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The Wassermann Test in the Tropics.—Bates dis- 
cusses this question i the Archives of Internal 
Medicine, vol. x, No. November 15, 1912. He 
coneludes his work inde: the following six head- 
ings :— 

(1) Guinea-pig serum must be tested for native 
anti-human hemolysin in certain localities and all 
sera in which they are found discarded. 

(2) Malarial infection does not affect the Wasser- 
mann reaction (Noguchi modification). 

(3) Cases of filariasis, yellow fever, blackwater 
fever and amcebic dysentery all gave negative re- 
actions. Their number was too small to draw con- 
clusions from however. 

(4) Two out of three uncomplicated cases of yaws 
vave positive reactions. 

(5) The Wassermann test is of great value in cases 
of arthritis of uncertain etiology. 

(6) The Wassermann test should be made an aid 
to the pathologist in a considerable number of 
autopsies. 
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IN ITS RELATION TO 


MEDICINE. 


From several sources lately we have had brougut 
to our notice specimens of olive oil with information 
that it is pure and therefore suited in every respect 
for medicinal purposes. The writer for some years 
now has written and spoken about the deleterious 
consequences of the varieties of '' oils '"" which are 
supplied in our markets, and brought forward the 
idea that ''sprue " and, perhaps, other gastro- 
intestinal troubles were caused by the ''oil'' used 
by native cooks in preparing food for Europeans. 
Be this as it may, there is no doubt that olive 
oil varies in composition, in the amount of adultera- 
tion, and according to the extent that ‘‘ purification 
processes " are applied to the crude oil, so does it 
vary in taste, in colour, and physiological effects. 

As to the possibility of adulteration, we have 
only to look to our text-books to see that inferior 
brands are obtained (1) by adding the results of 
boiling the pulped fruit; (2) by fermentation pro- 
cesses; (3) by the addition of cotton-seed oil; (4) 
by sesame oil; (5) rape oil; (6) arachis oil; (7) and 
other substances, such as hydrocarbon oil. This 


OLIVE OIL 


formidable array shows that olive oil is a more 
expensive article to produce than any one of these 
mentioned as being used to simulate it and take 
its place. As usual, cheapness is the all-conquer- 
ing cause of this masquerade of accessory articles 
for a natural product; it is the factor, indeed, which 
leads to adulteration and substitution in every 
branch of commerce and tends to warp man's 
honesty and blur his regard for truth. Health 
and human life are neglected factors in the race 
for wealth; the manufacturer of this and that 
specially prepared article advertises the excellence 
and cheapness of his product and the consumer 
regards the cheapness with favour and neglects to 
consider the ‘t excellence.” The only barrier to 
the use of deleterious produets is the doctor, and 
he is only called in when the damage is done, when 
the gastro-intestinal tract presents some one of the 
many consequences of unsuitable and irritating 
foods. The death certificate obscures the finding, 
and the evil proceeds. This seems a roundabout 
way of getting at the truth concerning olive oil, 
but olive oil is so universal an article of diet, so 
useful as a medicine, so widely used in compound- 
ing drugs, that its purity is perhaps of as much 
account as a pure milk or meat supply. 

Cheapness is the root of all the evil. When 
asking chemists for a better olive oil than that 
generally sold, one is informed it is a question of 
price; the ordinary form costs, say, a shilling a pint, 
the better quality one shilling and sixpence. A 
whole sixpence difference between a poisonous and 
a wholesome oil; what a price to pay! But even 
at this ‘‘enhanced”’ price, are we sure of the quality 
of the oil? By no means, we are still far off the 
best oil, and for medicinal purposes it is the best 
we wunt. Olive oil is bought wholesale by the 
ton, and the price varies from some £70 for the 
eheaper, that is the ordinary oil we use on our 
tables, to £120 for the '' so-called best ''; but for 
really the best, the price is some £20 to £25 more. 
The best olive oil cannot be supplied at 1s. a pint, 
nor at 1s. 6d. a pint, nor yet at double that price. 
When health is really considered, when disease has 
to be contended with, the price should not, and 
will not, stand in the way. Given an honest dealer 
who can guarantee a pure olive oil, be the price 
10s. a pint, that, and that oil only, will be recom- 
mended by the medical profession, and in prescrib- 
ing the oil let the producer’s name be appended 
in the prescription to the oil, so that its substitu- 
tion becomes an irregularity, not to say a fraud, 
and therefore a punishable act. The writer has 
urged this upon several importers of olive oil and 
advised them again and again that price has 
nothing to do with the matter could they only 
guarantee purity. 

Olive oil for table or medicinal use has to be 
'" prepared ’’; the oil as originally expressed can- 
not be so used, it is disagreeable to taste and 
repulsive in both its smell and flavour. The “ re- 
finement '" implies expense, so that in comparison 
with the crude forms of oil inereased in bulk by 
inferior (cotton-seed and other) oils, one must be 
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prepared to pay. In many ailments olive oil is 
of value, especially in constipation, in duodenal 
ulceration, in gall-bladder troubles, including gall- 
stones and jaundice from various causes and 
several other common afflictions. 

As an article of diet it is used freely, more 
especially in the preparation of salads and salad 
dressings. The indigestibility of salads is pro- 
verbial, and one blames the vegetables comprising 
the salad as the source of the trouble, whereas 
the impurity of the salad oil poured over the 
vegetables or in the salad dressing is much more 
calculated to upset the stomach and produce sub- 
sequent gastric catarrh. We are indebted to 
several firms for the attempt they have made to 
place a pure oil on the market and to none more 
so than to Messrs. Cozenza and Co., of London. 

Were the consideration of oils extended, the 
question of the adulteration of Macassar oil would 
not be amiss. As the basis of oil for the hair the 
adulteration of this oil must be of importance when 
the question of its action upon the hair and the 
production of baldness is considered. It is popu- 
larly believed that the application of oil to the hair 
hastens the falling of the hair, and this can be 
readily believed when we know to what an extent 
acrid oils are introduced into the composition of 
macassar. 


J. C. 


Se ae eed 


Annotations. 


The Sanitary Organization of the Isthmian Canal. 
—Colonel Gorgas, in a recent number of the 
Journal of the Association of Military Surgeons of 
the United States, describes the sanitary organiza- 
tion of the Isthmian Canal, especially as it bears 
upon anti-malarial work. 

The United States on the Isthmus of Panama, 
Colonel Gorgas says, owns u strip of land ten miles 
wide (of which the canal is the centre). This strip 
extends about forty-five miles in length from north 
to south. The population to be protected against 
malaria consists of about fifty thousand labourers 
and their families, and is scattered all over this five 
hundred square miles, though they are principally 
collected along the line of the canal, and more 
particularly into some forty camps and villages near 
this line. l 

The temperature, rainfall and character of terrain 
are all excellently suited for the breeding of ano- 
pheles all over this territory. The temperature is 
the same all the year round, and high enough for 
mosquitoes to breed freely in every month in the 
year. The rainfall averages over a hundred inches 
yearly, and though there are four months in which 
there is practically no rainfall, there is enough water 
for the anopheles to breed freely during these four 
months. 

The Yne of the canal passes through low and 


swampy ground for about one-third of its length, 
and through hilly ground the other two-thirds, but 
streams are so numerous in the high ground that 
anopheles breed about as well here as in the low 
ground. 

During the five years of the American occupancy 
of the Isthmus two hundred and fifty thousand 
people have been brought in, und as these have 
been located principally in places formerly un- 
occupied along the line of the canal, and as the 
villages are intended for only temporary occupancy, 
the conditions ure a good deal like those of an 
army going into a new country; and Colonel Gorgas 
thinks that the experience at Panama may be usce- 
ful in the military occupation of tropical countries. 

The anti-malarial measures consisted of:— 

(1) Destroying the habitat of the anopheles 
during the larval stage within a hundred yards 
of dwellings. 

(2) Destroying within the same area all protection 
for the adult mosquito. 

(3) Sereening all habitations so that the mosquito 
cannot have access. 

(4) Where breeding places could not be done 
away with by draining, use was made of crude oil, 
Phinotas oil and sulphate of copper for the destruc- 
tion of larvie. 

These measures are based upon the knowledge 
that the anopheles larve only live, as a rule, in 
clear, fresh water, in which there is a plentiful 
supply of grass and alge, and that the adult is 
weak on the wing, not generally flying far, and 
needs an abundant supply of grass and brush for 
protection against the breezes. 

For the purpose of carrying into effect these 
measures, the five hundred square miles of territory 
was divided into seventeen districts. These seven- 
teen districts were under the charge of a chief 
sunitary inspector, who had in his office the neces- 
sary clerical force and three assistants. One of these 
assistants was especially competent in the life, 
history and habits of the mosquito; another in 
knowledge of ditching, tile draining, &c.; and_ the 
other in knowledge of general executive work. Each 
of the seventeen districts had a district inspector 
in charge. Each district inspector had a sufficient 
force of labourers (forty to fifty) to do the necessary 
ditching and draining; a force of carpenters to keep 
the screening in repair; and one or two quinine 
dispensers, who were kept constantly going round 
giving three-grain doses of quinine to those who 
wished it. No force was employed to make the 
employees take their quinine prophylactically. The 
three assistants were kept constantly going over 
the work, advising and instructing the district 
inspectors. 

The district physician sent in daily to the central 
office a report, showing the number of malarial 
cases occurring in his district and also the number 
of employees from which these malarial cases come. 
This report, consolidated weekly in the central 
office, showed the number of cases of malaria and 
per cent. of malaria. A copy was sent to each 
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distriet inspector and he was held responsible for 
any excess of malaria in his district. If the admis- 
sion rate for malaria during the week rose above 
one and one-half per cent. something was con- 
sidered wrong, and the assistants to the chief sani- 
tary inspector were sent down to look over the 
ground and try to discover the cause. 

The district inspector, for the purpose of doing 
away with the breeding places of lurve, put down 
tile drains wherever that was suitable. This Colonel 
Gorgas considers the most effective and economical 
form of drainage. After it is once in, It requires no 
more attention. There is no breeding place left for 
mosquitoes, as no water whatever is exposed at the 
surface. A horse mower or scythe can be used for 
cutting the grass over it. Where tile drainage 
cannot be used open concreted ditches were adopted. 
The first cost of this was nearly as great as that of 
tile, and a certain amount of labour was necessary 
to keep it clear. It had to be swept out once a 
week to prevent obstructions, making little puddles 
of water in which the mosquito will breed. If the 
ground could not be drained in either of the above 
ways, open ditches were used. This is the least 
effective and most expensive form of drainage. In 
Panama they rapidly fill up with grass and have to 
be cleaned out about once in two weeks. 

For the purpose of doing away with places which 
might harbour the adult mosquito, the inspector 
cleared the ground of brush and grass for a hundred 
yards around the place to be protected. Where the 
locality was to be occupied for a year or more, it 
was more economical to grade the ground and plant 
grass. The grass could then be kept down with a 
horse mower or scythe. A limited amount of 
shrubbery or a few trees about a dwelling are 
allowable. 

The inspector kept the screens in repair by con- 
stantly going over them with his force of carpenters. 
The usefulness of screening depended entirely upon 
the care as to details with which it was put up. 
As put up by the ordinary carpenter, without expert 
supervision, it was of comparatively little use. Good 
wire should last, on the Isthmus, at least three 
years, although there is plenty of screening on the 
market that will not last six months. 

Prophylactic quinine was furnished in three-grain 
doses either in solution, in the form of a tonic, or 
in pils. It was placed on the table at all the 
messes, and given to any employee who applied for 
it. Besides, from one to three dispensers in each 
district went round to the various villages offering 
quinine to all employees who would take it. In this 
way about twenty thousand doses were taken daily 
when forty-five thousand people were being em- 
ployed. Prophylactic quinine is a most important 
measure. 

Phinotas oil and sulphate of copper were used in 
such places as could not be drained. Oil was used 
in temporary pools caused by construction, or at 
temporary camps where it would not be economical 
to drain, and in all places where for one reason 
or another drainage was not done.  Phinotas oil was 
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used for killing the larve in the alge and grass, 
along the edges of lakes or swamps or the banks of 
streams. Sulphate of copper was used for killing 
the alge in similar places. A very small amount 
was found to accomplish this efficiently. 

Under the. above plan the malarial rate was 
affected as follows :— 



























Number of mber o x sumber of 

Year Force Mr ted to pass a eee Seats per 

hospital thousand | thousand 
*1904 6,747 422 125 9 | 2.66 
1905 16,511 8,496 514 92 | 5.57 
1906 į 26,705 | 21,938 821 199 1.45 
1907 39,344 16,709 424 138 3.51 
1908 43,890 12,372 282 59 1.34 





* 1904 commences with the month of July. 


Colonel Gorgas thinks that these methods could 
be applied in a considerable extent to military 
organizations. When troops are on the march in a 
malarious country the only practical protection 
would be prophylactic quinine. The only exposure 
to malarial infection would be in case they were 
billeted in some town. With a fresh camp every 
night it would not be probable that such anopheles 
as bit them would be infected. Where troops re- 
mained at one camp for a week or longer it would 
be practicable to clear and drain the ground. 

The most important practical point in this class 
of work is that the sanitary officer should do the 
work himself. The men doing the ditching, brush 
cutting, &e., should be immediately under his con- 
trol and he should be held responsible for the proper 
performance of the work. Colonel Gorgas's experi- 
ence has impressed upon him the fact that usually 
the offieer in charge of this work has no special 
knowledge of mosquito life and habits and does not 
give due weight to details resulting therefrom. In 
general the laity are inclined to look upon the 
minutie of such work as trivial, and more or less 
ridicule is cast upon them. | 

As education extends it is possible that such work 
may be turned over to the engineer, or the quarter- 
master, or the provost of the eamp, but at present 
Colonel Gorgas would always make it a sine qua non 
that the sanitary officer be held responsible for the 
proper execution of the mosquito work in all its 
details, and, in order to enable him to properly carry 
out these details, he should have immediate control 
of the working force. Unless this is done the work 
is foredoomed to failure. The sanitary officer then 
should do the mosquito work himself, and not 
merely advise some other officer as to how it should 
be done. 

This interesting and valuable paper should be 
earefully studied by all tropical sanitarians. Similar 
results can be obtained in other parts of the world 
quite as much as in the Isthmus, provided that the 
same eare and attention to detuil are bestowed 
upon the work. 
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The destruction of disease-bearing insects.— 
Harris and Ellington, in the Australasian. Medical 
Gazette for October 26, 1912, contribute à paper on 
the important subject of the reduction and destruc- 
tion of diseuse-bearing insects. As regards mos- 
quitoes, they say that this question eun be sum- 
marized briefly enough, and has been well stated 
by the American Mosquito Extermination Society. 
For Queensland it may be put as follows :— 

(1) There are some forty or more described 
species of mosquitoes in Queensland. Not all suck 
the blood of human beings. Of those species which 
do, only the female pursues this unpopular practice. 

(2) Mosquitoes breed only in water. They may 
breed in any kind of quiet water which is free from 
their natural enemies, such as small fish, water- 
beetles, &c., or which is so shallow or grass-grown 
at the edges that their enemies cannot get at the 
larvse. 

(3) Mosquitoes generally require from two to 
three weeks to develop from eggs to winged insects 
in warm weather, longer in cold weather. The 
eggs of some species (e.g., Stegomyia) can survive 
for many months, and it is probably in this way 
that these species pass through the winter. The 
larvie of several other biting species can survive the 
eold weather, remaining in a sluggish condition in 
gheltered water. 

(4) The adult female insect may live for several 
months, and some species appear to hibernate in 
small numbers in cold weather. 

(5) Mosquitoes do not breed in grass or under- 
growth, but rank growths often conceal breeding 
puddles, and these also often form favourite har- 
bouring places for the adult insects. The usual 
breeding places for domestic species, such as 
Stegomyia calopus and Culex fatigans, are in or 
very near houses—the tank, for example, or a 
defective section of roof-gutter, or a puddle, or an 
empty can, or a neglected flower vase or water-Jug. 

(6) Different species of mosquitoes have as well- 
defined habits as different kinds of birds, flies, or 
animals. Some are domestics, some wild, some 
migratory. 

(7) Most domestic mosquitoes breed in fresh 
water, fly short distances, and habitually enter or 
live in houses. 

(8) Most migratory mosquitoes (such as the 
Scotch Grey) breed in salt or brackish swampy 
areas, and can fly long distances. 

(9) The most accurate and precise tests have 
proved that certain kinds of mosquitoes are the 
only known natural means by which yellow fever 
and malaria ure transmitted Some other diseuses 
(for example, filaria, which is frequently met with 
in Queensland) are also conveyed by mosquitoes. 

(10) The conveyer of yellow fever (Stegomyia 
calopus) is common in Eastern Queensland, as is 
that of filaria (Culex fatigans). The malaria- 
conveying Anopheline mosquitoes occur also in parts 
of Queensland. 

(11) Mosquitoes are unnecessary and are very 
dangerous pests. Their breeding can be largely pre- 
vented by such methods as screening tanks with 
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fine wire gauze, by draining or filling in puddles or 
pools which serve as breeding grounds, or by oiling 
these with kerosene or other effective larvicide, or 
by stocking them with small fish. Before ascribing 
a bad reputation to sueh places, it should be ascer- 
tained whether mosquito lurvie are actually to be 
found in them. 

The removal, emptying, or screening of tanks and 
water receptacles is essential. They should be oiled 
with kerosene (about a tablespoonful to each 
ordinary tank, or a dessertspoonful to each square 
yard of water surface) once or twice u week, if they 
cannot be sereened or removed. 

Attention should also be given to cisterns, wells, 
flower vases, water-jugs, flower pot saucers, drink- 
ing places for birds or animals, ant-saucers, cess- 
pools, roof-gutters, drains, water-troughs, gutters, 
old cans, holes in trees, bamboo clumps with broken 
or perforated joints holding water, puddles, drip 
places from taps, drain-traps, and similar small 
collections of water about houses. 

(12) Adult female mosquitoes in a house will 
eontinue their bloodthirsty habits for some time after 
their breeding places are destroyed. They shelter 
during the duy in presses, wardrobes, curtain folds, 
and similar dimly-lit places. Their sheltering places 
should be located, and clothes, curtains, &c., 
removed to drawers or boxes if found to harbour 
them. 

Various fumigating preparations ean be obtained, 
and should be used in the shelter places. A sheet 
of paper should be laid at the bottom of the press, 
&c., before fumigating, and all mosquitoes found on 
it afterwards folded up in it and burned. 

The continued breeding of any kind of mosquitoes 
in inhabited places is a menuce to the health, life, 
and comfort of man and beast alike. It is therefore 
ignorant and neglectful to allow it to continue. 





Bubonic Plague in Havana.—Guiteras in The 
Journal of the American Medical Association for 
November 16, 1912, reports three cases of bubonic 
plague which occurred in Havana. He describes 
the present sanitary conditions of the city, and 
states that the conditions are favourable for the 
control of the disease. Of 8,909 rats examined in 
Guiterus's laboratory none were found plague 
infected. Kitasato, the author says, has drawn 
attention to this fact that it is not rare to have 
summer epidemies of plague without finding plague 
rats. Another point in favour of the disease being 
stumped out quickly was that it appeared in sum- 
mer, a time when the flea population of rats is at 
its lowest in the Tropics. Guiteras has bred 
the Læmopsylla cheopis, the common rat flea of 
Havana, for several years, and the decrease in their 
numbers in summer has been very striking. A 
detailed report of the bacteriological work in con- 
nection with these cases will be published later by 
Dr. Lebredo, who was in charge of that part of the 
work, and the reports of other heuds of departments 
will be published also in Sanidad y Beneficencia, 
the official organ of the department. 
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Schistosomum japonicum.” — Miyakawa made a 
statistical investigation of the relation of schistoso- 
miasis and dermatitis, using a modified Telemann's 
method for finding the eggs of the parasite in the feeces ; 
and tried to determine the way in which the infection 
occurs and the mode of its propagation. He also 
Studied the method of prophylaxis and came to the 
following conclusions :— 

(1) The dermatitis, which occurs in regions where 
schistosomiasis is prevalent, is a dermatitis showing 
& few peculiarities. Its cause can be ascribed to a 
mechanical as well as to a chemical stimulation. 

(2) The modified Telemann's method is as follows ; 
a mixture of 50 per cent. HCl and an equal quantity 
of ether is used to select the parasite's eggs from 
the fæces, and then centrifugalized and the residue 
examined for the eggs. By this method the destruc- 
tion of the eggs is much less than in Telemann’s 
method, and there is no danger of explosion. 


(3) Nineteen out of 49 persons who had been found | 


to harbour no schistosomum eggs at the first examina- 
tion were discovered to be infected after 50-60 days. 
From these 19 persons, dermatitis was found in 9; 
and from non-infected persons in 19 cases: thus the 
dermatitis occurs more frequently in those who have 
no eggs than in those who have eggs in the fæces. 

(4) The author and his assistant suffered from 
dermatitis in this year, but up to the time of writing 
no eggs had been found in their faeces. 

(5) A servant of the institute bathed, as an experi- 
ment, ina brook and in water in a rice field, which 
were believed to contain the cause of the dermatitis, 
and contrary to expectation he never had a trace of 
dermatitis, but developed schistosomiasis. 

(6) A similar dermatitis is observed in regions 
where there is no schistosomiasis. 

(7) The histological changes in this dermatitis are 
quite different from those in skin which contains 
young worms; and in the former one never finds 
traces of the passage of the worms. From these 
observations it can be concluded that there is no 
causal relationship between dermatitis and Schistoso- 
iniasis Japonica. 

(8) One cannot infect dogs in which an acute gastric 
catarrh has been artificially produced, or patients, by 
pouring a large quantity of the infected water into the 
stomach. 

(9) The young forms of Schistosomum japonicum 
seem to live more in the bed of the stream than in 
running water, but mud does not appear to contain 
a perceptible quantity of the worms. 

(10) Infection by Schistosomum is not ohserved in 
swampy regions, though the infection seems to be 
localized in places where there is plenty of water. 

(11) The cause of the infection is present to a 
greater extent in brooks and freshly watered rice 
fields than in stagnant rice fields. 

(12) Chininum muriatum has no prophylactic action 
against this disease as was once believed. 

(18) Thick woven cotton cloth prevents infection 
to some extent. 


p———————— V ——À ing m— LL 
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THE DIAGNOSIS OF PELLAGRA. 


C. H. LAVINDER, writing in a recent number of 

the American Practitioner, points out that pellagra 
has been reported now from all parts of the United 
States. The disease seems to be constantly extending 
its area. Its early diagnosis is important; for treat- 
ment in the early stages gives more hope of good 
results, and, moreover, in a malady of such protean 
character, errors of diagnosis are easily made, and 
may involve distressing tragedies, since many cases 
have suicidal tendencies. 
* The diagnosis of the disease in a well-marked case, 
fully developed, offers no difficulty, but the early 
cases, and cases which do not show typical symptoms, 
not infrequently present the greatest difficulty in 
arriving at a conclusion. The diagnosis must depend 
upon the history, symptoms, and development of the 
disease, for as yet we have no precise laboratory 
methods which will give confirmation. Many 
attempts have been made to devise some precise 
method of diagnosis, but so far none has proven 
satisfactory. It is of interest to note, however, that 
recently Volpino has presented a communication 
claiming that, on the basis of extensive experiments, 
he has established the presence in pellagrins of an 
anaphylactic reaction to extracts of spoiled corn. 
This reaction consists of a rise in temperature, accel- 
eration of the pulse rate, often vomiting and increase 
in intestinal peristalsis with, at times, the passage of 
bloody stools, psychic phenomena, and sometimes the 
aggravation of pre-existing erythemas. His controls 
did not present these phenomena. He suggests the 
use of his method in diagnosis. His work will, of 
course, require confirmation. Previous similar at- 
tempts by others along this line of work have given 
negative results. 

Pellagra is an endemic disease characterized patho- 
logically by serious organic changes in the central 
nervous system, and clinically by a chronic course 
with periodic manifestations of acute phenomena 
referable ‘to (1) the gastro-intestinal tract; (2) the 
nervous system; and by (8) the appearance of an 
erythematous exanthem on certain exposed body 
surfaces. The disease frequently leads to insanity or 
to a fatal cachexia. The striking characteristics of 
the malady are its chronicity and protean type, the 
seasonal appearance of its striking skin eruption with 
acute symptoms, and the “ pellagrous triad,” derma- 
titis, diarrhea, dementia. The essential morbid 
process involves the central nervous system, and this 
conception of the disease is fundamental. 

The disease is a slowly progressive one, and may 
be divided into prodromal, first, second and third 
stages. The prodromal stage is indefinitely marked 
both in length of time and symptomatology; the 
first stage has reference to the gastrointestinal and 
skin symptoms; the second stage concerns the cere- 
brospinal and psychic phenomena; and the third 
stage is the terminal one of cachexia. There is no 
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sharp line of demarcation between the stages; noth- 
ing is implied as to the length of time the disease 
may have existed; and the stages represent rather 
differences in degree than in kind.  Pellagra runs its 
course in a series of periodic attacks-—alternating 
ameliorations and exacerbations. The exacerbations 
occur, as a rule, in the springtime, sometimes in the 
fall or even at other seasons, and subside after a time, 
only to recur again the next year. Following the 
somewhat indefinite prodromal period, there arise 
next gastrointestinal and nervous disorders, usually 
accompanied in a short while by the striking ery- 
thema. The brunt of the successive attacks is borne 
by the nervous system, and each annual recurrence 
leaves a deeper and more ineradicable impression 
upon the nervous and mental condition of the 
sufferer. 

The skin eruption when present is pathognomonic. 
This striking symptom is so much in evidence that it 
has given the disease its name: and its peculiar 
characteristics are of such weight in diagnosis, that 
they must be considered somewhat in detail. 

(1) The pellagrous eruption is an erythema in the 
dermatologic sense of that word. 

(2) The erythema, as a rule, appears suddenly, and 
its genesis is not necessarily connected with solar or 
atmospheric influences. Often its origin can be traced 
to solar influences, applications of various irritating 
substances or even pressure, as, for example, on 
elbows and knees, which should always be examined. 

(3) The edge of the erythema ends in a typically 
marked red border, delimiting it sharply from the 
healthy skin beyond. 

(4) In its evolution it rather develops a broad zone 
of scaling which is quite characteristic of the process. 
As a rule it does not reach its height for several 
days, and requires even a longer time in its retro- 
gression, which ultimately occurs by first loss of the 
rosy border, then gradual fading of the centre, while 
the scaling and crusting zone remains still longer the 
seat of the receding process. Exfoliation may take 
place with the shedding of the large areas of 
epidermis. 

Some cases show bullous formation with early loss 
of epidermis, and consequent raw, bleeding surfaces 
which readily become infected. At times during the 
receding process ulcers and painful cracks and fissures 
may develop, and even gangrenous processes may be 
rarely seen. 

(5) One of the most striking characteristics of the 
eruption is its symmetry and distribution. It is 
nearly always markedly symmetrical and shows certain 
places of predilection. These are the backs of the 
hands and of the feet, the face, and the neck—those 
places most exposed to atmospheric influences. Many 
descriptive appellations have been given to the various 
localizations of the erythema, such as “ glove,” 
“ gauntlet,” “ boot," “neckband,” “ cravat,” “ mask." 
In addition to these favourite spots the eruption 
may exist elsewhere and may even be generalized. 

(6) The erythema on its first appearance is usually 
a fairly bright red, almost likea sunburn, and the part 
is alittle puffy. Ina short time this colour often takes 
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on a bluish or " plum” tint. Then, in the course of 
further changes, the whole passes to a reddish brown, 
or sepia, or bronze tint, which is very characteristic. 

(7) Itching is usually absent and never marked. 
The part burns and has a tense, uncomfortable feeling, 
but does not show scratch marks. 

(8) The seasonal appearance of the eruption is im- 
portant. Asa rule, it appears but once annually, 
at springtime or in the fall. It may occur at both 
seasons in the same individual, but this is unusual. 
It may also occur rarely in the winter months. 

(9) With early attacks the skin, after the disappear- 
ance of the eruption, resumes its normal appearance, 
but recurrences lead finally to trophic changes. 

(10) Notwithstanding the importance of the skin 
symptoms in diagnosis, the associated constitutional 
manifestations should be sought for and given due 
weight. Cases may occur with only the skin eruption, 
and in some localities such cases, especially in 


children, are not rare. 


Pellagra is reported without any skin lesions, so- 
called pellegra sine pellegra. It is a matter of much 
doubt whether a pellagra ever occurs without skin 
symptoms at some period of its evolution. It is no 
rare thing, however, to meet cases presenting the 
clinical features of the disease without skin mani- 
festations. The diagnosis under such circumstances 
is by no means certain. 

Pellagra in its chronic course often displays certain 
very acute and rapidly very fatal explosions—not 
always easy of diagnosis if the patient has not been 
seen before the onset of the acute condition. Most 
typical of these fulminant attacks is the condition 
called by the unfortunate name of typhoid pellagra. 
There occur other allied acute conditions. These may 
prove extremely puzzling unless one have pellagra in 
mind and make careful inquiry into the history 
of the case and scrutinize the skin for evidence 
of a past erythema. 

The psychic manifestations of pellagra are very 
common and very important. Neurasthenic phenom- 
ena often usher in the disease, and the diagnosis 
remains in doubt until the later appearance of the 
erythem. Other psychic states must not be neglected. 





Toe EtroLocy or BLACKWATER FEVER.* 
By Sr& WirLLiAM LEkisHMAN, F.R.S. 


(Continued from p. 380, December 16, 1912.) 
II. 


The author had already given an account of the 
cell-inclusions encountered in the blood from cases of 
blackwater fever, in two notes in the Journal of the 
Royal Army Medical Corps, accompanied by illustra- 
tions. In those notes he dealt with the results of 
his examination of films of blood from three cases ; 
since then he had had the opportunity of examining 
films from eight other cases, making a total of eleven. 

The cases from which these blood films were taken 
occurred in the following places: Uganda (Kampala 


* A paper read at the Society of Tropical Medicine and 
Hygiene, October, 1912. 
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&nd Entebbe), Sierra Leone, Gold Coast (Quittah), 
South Africa (Rand), Lagos, and Southern Nigeria. 

In two instances, films taken on successive days 
after the onset of the disease were available for study, 
but in no case was there a sample of the blood before 
the onset of hemoglobinuria. The majority of the 
films were accompanied by a note of the clinical 
symptoms, treatment, &c., but in some this was not 
available. In the majority, the clinical account gave 
a clear and characteristic picture of a typical attack. 
The only other point needing mention is that in 
those instances in which malarial parasites had been 
searched for none had been found. In connection with 
this last point, it may be added that in all but two of 
these cases the author confirmed this absence of 
parasites; in one he found a pigmented leucocyte, 
and in the other a few rings, after several hours’ 
search, a time which naturally the busy colonial 
surgeon can rarely afford. 

The general aspect of these films showed no great 
uniformity. In most there was a leucocytosis, 
usually polynuclear in character, and there were 
almost always present, sometimes in very large 
numbers, a peculiar type of very large mononuclear 
cell with coarsely reticular protoplasm, which he 
believed to have been of endothelial origin. There 
were other curious cells, which may or may not have 
some significance. | 

The small number of cases and the want of 
uniformity in the time of taking the films render 
futile any attempts to draw conclusions as to the 
usual blood picture during the attack. This, how- 
ever, is of little moment, since so many valuable 
records already exist in connection with this subject. 
The author notes the frequency with which he 
encountered neutrophil myelocytes, normoblasts and 
megaloblasts and Tiirk’s cells as pointing to the 
involvement of the marrow, but whether this points 
to & primary affection of this tissue, or is only an 
indication of the rapidity with which compensatory 
mechanism comes into action, he is unable to say. 

As to the inclusions, these were encountered 
principally in the large mononuclear cells which he 
takes to be endothelial in origin, and to have been 
disrupted from the walls of the smaller blood-vessels 
or lymphatics; in some instances they were also 
seen in cells of a smaller type which it was not 
easy to differentiate from ordinary hyaline leucocytes 
except that the nucleus of such cells was almost 
always in close contact with one portion of the 
cytoplasmic periphery, a rare occurrence in ordinary 
hyalines. They were not found in polynuoclears, 
eosinophiles, or lymphocytes. The cytoplasm of the 
cells which harboured inclusions was faintly baso- 
phile, and appeared somewhat coarsely reticular, 
much more so, at all events, than the clear hyaline 
cytoplasm of the large mononuclear leucocytes. 
Granules, as a rule, were not seen, but, in some 
instances, very fine granules, taking a reddish tint 
with the Romanowsky stain, were noted, seldom 
evenly distributed, but more often collected in 
irregular clumps or patches. 

The inclusions themselves exhibit a considerable 
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variation in shape, size and staining reaction, and 
their appearance may be gathered from the plate 
illustrating the author’s first note. They do not 
resemble in any respect the azur granules of mono- 
nuclear leucocytes. They are small bodies, almost 
invariably circular in outline, and ranging from 1 to 
5 microns in diameter, the great majority, however, 
measuring from 2 to 3 microns. They present them- 
selves usually in one of two forms—a structureless, 
homogeneous form and a ring form; the former, 
which is the commoner, usually assumes a faint 
chromatin colour or a greyish tinge with the Roma- 
nowsky stain, and, more rarely, a deep chromatin tint. 
The ring forms, which are rarer, are almost always 
coloured a deep pink, similar to the chromatin of 
protozoa. In all cases the inclusions were embedded 
in the cytoplasm of the cell and not adhering to its 
periphery. At times the inclusions were seen to be 
lying in vacuoles, but more often this was not the 
case. The exceptionally large inclusions figured in 
connection with the author’s first case have not 
subsequently been encountered. 

As regards their frequency in a given case they 
are never abundant, several hours’ search over a film 
frequently revealing only two or three. In the cases 
in which they were most numerous they were found 
in about one endothelial (?) cell in twenty. Cells 
containing several inclusions were more frequently 
seen than those with a solitary one. 

Of the twelve cases of blackwater fever of which 
blood films had been received, these inclusions were 
found in eight. In three cases they were not found, 
although in two of these cases the cells of endothelial 
type were present in abundance. In the third nega- 
tive case no endothelial cells were found, and the 
clinical details, which were scanty, suggested a con- 
siderable doubt as to the correctness of the diagnosis. 
Only in two cases could the inclusions be said to be 
fairly common. 

Curiously enough, the most numerous inclusions 
which were found in the blood were in films from a 
case occurring in Uganda which were sent to me, 
not as blackwater fever, but under the suspicion 
that it had been one of kala-azar. The author 
found, however, no parasites of this nature, either 
in the blood or in smears made from the spleen 
and liver after death. The case was moribund 
on admission and died shortly after this, and from 
the brief account of the symptoms and of what was 
found at the autopsy, there appeared nothing incon- 
sistent with the suspicion that this, too, was a case 
of blackwater fever. If this were the case—a point 
impossible to settle now—it would have been of 
interest from the presence of the inclusions calling 
attention to its true nature. 

In considering the nature of these inclusions the 
author is convinced from his study of them upon two 
points, that they are not artefacts and they have no 
connection with malarial parasites. Again, he had 
geen none which suggested to him the possibility of 
their being portions of nuclear material; nuclear 
extrusions or buds are by no means uncommon in 
connection with polynuclear and, less frequently, with 
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mononuclear nuclei, but these are usually in close 
connection with the nucleus, and generally united to 
it by a thread of chromatin. 

The possibility of their being fragments of altered 
erythrocytes, previously phagocyted by the cells 
which show the inclusions, is one on which the 
author was not able to speak with such confidence. 
The cells in question undoubtedly exhibit the power 
of erythro-phagocytosis, of which he had observed 
examples in three of these eleven cases. He had 
even, in two or three instances, noted both inclusions 
and a red corpuscle in the same cell. In spite of 
this he did not think that this is their explanation, 
since he had often observed the changes which phago- 
cyted red cells undergo-—for instance, in the extensive 
phagocytosis of alien red cells, which can be studied 
in vitro by the opsonic technique, and he had never 
seen the remains of red cell assume either the shape 
or the staining reaction of the majority of these 
inclusions. It is quite possible that the inclusions 
in question are not all of the same nature, indeed 
this is rendered almost a probability by the very con- 
siderable differences in shape, size, and staining 
reaction which they exhibit. 

Whether similar inclusions are to be encountered 
in the blood of other diseases, as has been suggested 
by Low, is & point for the future to determine; the 
author could only say at present, with a fairly large 
experience, that they are new to him. 

Another peculiar cell which he had encountered in 
seven out of the eleven cases of blackwater fever, and 
which, personally, he had never seen before, were 
described in the author's second Note as “ chrome 
cells," from the extraordinary deep tint of chromatin 
colour which they assumed on Romanowsky staining ; 
not only was the nucleus exceptionally darkly 
coloured, but the whole of the cytoplasm took on a 
lighter tint of the same red colour. Their nuclei 
were sometimes of polynuclear, sometimes of mononu- 
clear, type, and in size they corresponded to the 
ordinary polynuclear leucocyte. In most instances 
the chromatin tint of the cytoplasm was deepest 
round the periphery of the cell, and not infrequently 
can be noted an apparent diffusion of the red tint 
into the film surrounding the cell, although this was 
exhibited by no other type of cell in the particular 
film. In some cases the partial rupture of the cell 
allowed it to be seen that the cytoplasm had been 
filled with deep-staining chromatin granules, often in 
ring-form, and much larger than any of the usual 
types of granules encountered in leucocytes or 
marrow cells. The author was at first inclined to 
regard these cells as being in some manner connected 
with the inclusions, but since the publication of that 
note, he had received a communication from Dr. D. 
Thomson, of the Liverpool Tropical School, in which 
he had been informed that Dr. Thomson had observed 
similar cells in several different conditions, such as 
in Hodgkin's disease, in myelogenous leukemia, 
sarcoma of the ileum, blood from leprosy nodules, 
and one or two others. Dr. Thomson had sent the 
author some of his films, and given permission to 
mention his as yet unpublished experience in this paper 
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for which the author acknowledged his great indebted- 
ness. Dr. Thomson had been much struck by their 
appearance, as he had never encountered them before 
nor seen them figured or described, and he had been 
inclined to suspect that the granules were parasitic, 
but he is now inclined to regard them as some form 
of altered mast cell However that may be, Sir 
William Leishman was at least able to convince him- 
self that some of the cells in Dr. Thomson's films 
were apparently identical with those that he (Sir 
William) had described as “ chrome cells," and it is 
thus clear that they have no specific relationship to 
blackwater fever. However, such authorities as Sir 
Ronald Ross and Professor Adami had never seen 
them. 

Returning to the inclusions and their possible 
nature, it was not unnatural that one should suspect 
that, like other inclusions, these might be an indica- 
tion of the invasion of the cells by parasites of the 
class to which Prowazek has given the name 
Chlamydozoa. This view, with all reserve, he had 
suggested in his earlier notes, and it was with this 
hypothesis that he occupied the remainder of his 
paper. The author wished, however, to make it quite 
clear that he put this hypothesis forward more by 
way of a suggestion than from any confident feeling 
that it is likely to meet with greater success than has 
been the lot of its innumerable predecessors. The 
mere finding of certain cell inclusions in a few blood 
films may seem a slight foundation on which to raise 
a somewhat ambitious structure. At the same time 
he held that an occasional excursion of this sort may 
at times be permitted to the research worker, whose 
daily lot is toil and disappointment. If he should find 
among his audience some who, like himself, were not 
altogether satisfied with the current explanations of 
the etiology of blackwater fever, he could perhaps 
claim from them a certain amount of sympathy, if 
not of agreement. 

The chlamydozoa, of which our knowledge is still 
in its infancy, are a class of minute, ultra-microscopic 
organisms, capable of passing through the pores of 
very finely grained filter candles, and frequently asso- 
ciated with the presence of what are rather vaguely 
termed cell-inclusions. The best known diseases 
supposed to be caused by these organisms are variola 
and vaccinia, trachoma, molluscum contagiosum and 
bird-epithelioma. In addition to the above, however, 
it seems far from unlikely that rabies, scarlet fever, 
measles, chicken-pox, and perhaps yellow fever, may 
eventually be shown to be due to organisms of this 
class. The cell-inclusions associated with molluscum 
contagiosum are the oldest known—the so-called 
molluseum bodies—but the Guarnieri’s bodies of 
small-pox and the Negri bodies of rabies are more 
widely known. At first taken for the actual parti- 
culate causes of the diseases with which they are 
associated, it soon came to be recognized that this 
position was not tenable, for one thing their com- 
paratively large size was inconsistent with the proven 
filter-passing capacity of the viruses of these diseases, 
but at the same time they have, in some instances at 
least, come to be recognized as in a sense specific to 
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the disease with which they are associated. As a 
matter of fact both the Negri bodies and Guarnieri's 
bodies are now held to be of considerable diagnostic 
value. 

More recently certain extremely minute granules 
have been detected in the affected cells in trachoma, 
variola and molluseum contagiosum, and also in con- 
tagious epithelioma of birds, in rabies, in varicella 
and in both human and experimental scarlatina. 
Many of these observations are as yet lacking in 
detail and the very needful confirmation, but there 
appears little doubt that in some, if not all these 
diseases there occur, associated with the presence of 
the virus, extraordinarily minute granules, approach- 
ing the limits of microscopic visibility, and only 
demonstrable by special staining methods or by dark- 
ground illumination. In some of the diseases in 
question the proof that these minute granules are in 
reality the particulate cause of the disease appears 
to be very strong. As to the association between 
these granules and the cell-inclusions, demonstrated 
in the various diseases, the views of Prowazek and 
others may be outlined as follows :— 

A small granule enters a cell, for example a con- 
junctival cell in trachoma, a nerve cell in rabies, or 
an epidermal cell in small-pox, and causes a reaction 
in that particular cell which is evidenced by the sur- 
rounding of the invading granule by a mantle or cloak 
(hence the name, which is derived from yAauis, a 
cloak) of some secretion which eventually becomes 
sufficiently abundant to be stained and recognized as 
a Guarnieri's body, a Negri body, a molluscum body, 
and so forth. To the buried granule, which may or 
may not be visible, is given the name “ initial body." 
The initial body then commences to divide, and there 
are formed from it great numbers of extremely minute 
granules, which may eventually escape from the in- 
clusion and fill the cytoplasm of the cell. These 
products of division of the initial body are called the 
elementary bodies," and it is held that it is in this 
form that cell to cell infection is brought about, and 
that the virus is carried from host to host. To their 
. minuteness are also attributed the filter-passing pro- 
perties which, in a number of these diseases, have 
been clearly shown to be a feature of the virus. 

In no instance can it yet be said that all is known 
about the etiology of the diseases mentioned, but 
evidence is accumulating which goes to show that 
the chlamydozoa will eventually prove to be the 
cause of & number of diseases distinguished both for 
their variety and their severity. 

The author suggests then, that some, if not all, of 
these cell-inclusions which he had described, may be of 
the nature of the inclusions surrounding the “initial 
bodies " of chlamydozoa. 

There must now be considered what may be said 
in support of this hypothesis, and in how far it may 
be held as not inconsistent with the established facts 
relating to black water fever. 

At the outset one finds the principal objection to 
the idea of a specific virus, namely, that no such 
virus has been seen, no longer applies, since the 
chlamydozoal hypothesis assumes the existence of an 
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ultra-microscopical virus. Incidentally, it may be 
remarked that the hypothesis is not necessarily 
invalidated should it be proved that the inclusions to 
which attention has been drawn are capable of some 
other interpretation. 

The clinical dissimilarity between blackwater fever 
and the diseases associated with chlamydozoa is 
freely admitted, but, on the other hand, the lack of 
resemblance is scarcely greater than we find among 
those diseases themselves. 

The majority of the chlamydozoal affections are 
extremely infectious and tend to spread in epidemic 
form. The author had suggested elsewhere that this 
apparent discrepancy may be explicable if it is 
assumed that the ultra-microscopical virus of black- 
water fever is limited to tissues and cells in the 
deeper parts of the body, in contrast to the known 
superficial site of the virus—for instance, in the skin 
lesions and affected mucous membrane of variola, 
molluscum contagiosum and trachoma. 

Further comparisons of this sort, however, would 
not help much, since definite knowledge of the nature 
and mode of action of the chlamydozoa is still 
lacking, and, until this is available, it will be obvious 
that attempts to compare the known factors in con- 
nection with blackwater fever with the uncertain 
factors of these little-known micro-organisms would 
lack point and precision. He proposed then to limit 
this comparison to an examination of the conclusions 
reached in the first portion of his paper in the light 
of the chlamydozoal hypothesis, dealing with them in 
the order in which he placed them there. 

(1) The general agreement that blackwater fever is 
only encountered in those who have either suffered 
from malaria, or who have lived for some time in a 
country in which they must constantly have been 
exposed to malarial infection. This appears to me 
to be the best established fact in connection with the 
disease, and unless a reasonable explanation is forth- 
coming, co-ordinating this fact with any new hypo- 
thesis, the latter must be regarded an untenable. 

He would suggest that this association with malaria 
is comprehensible if it is assumed that the chlamy- 
dozoal virus is one which is transmitted either by the 
same insect which transmits the malarial parasite, 
or by a different insect whose habits and bionomics 
correspond closely to those of mosquitoes and whose 
geographical distribution is similar. No novelty was 
claimed for this suggestion, which must have occurred 
to many, but its possibility was enhanced in the light 
of the chlamydozoal hypothesis. It is known already 
that mosquitoes transmit at least four diseases, 
malaria, yellow fever, filariasis and dengue, so it was 
not asking much to assume them capable of trans- 
mitting a fifth. If we assumed further that the virus 
of blackwater fever is a rare parasite of mosquitoes 
in comparison with malaria, or that it is possibly 
limited more strictly than the latter to one or two 
species of mosquitoes, it is not difficult to account for 
many of the puzzling anomalies in connection with 
the malarial hypothesis—for instance, the facts that 
there is no direct relationship between the number of 
the malarial parasites in the blood and the severity 
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of the paroxysm of hsemoglobinurie fever, and that 
quinine has no effect in aborting or curing the 
attack. 

He was also inclined to regard as significant the 
fact that two out of the four mosquito-transmitted 
diseases are shown to be due to filter-passing viruses, 
namely, yellow fever and dengue, while the virus of 
phlebotomus or three-day fever, transmitted by 
Phlebotomus papatassii, is another instance of the 
same nature. 

(2) The second conclusion, referring to the im- 
munity of natives in endemic areas, and the greater 
susceptibility of whites and of alien natives introduced 
into endemic areas, was not inconsistent with the 
new hypothesis on the assumption that immunity fol- 
lowed the same lines in the two diseases. If the virus 
of blackwater is much more rare than that of malaria, 
as suggested above, one had here an easy explanation 
of the fact that, as a rule, new comers are not attacked, 
and that prolonged residence is a feature in the 
incidence of the disease. 

(3) The conclusion that immunity to malaria 
appears to go hand in hand with blackwater fever 
and that the measures which protect against the one 
are also effective against the other, supports the idea 
that the virus of the latter is also transmitted by a 
biting insect, similar in its habits to the mosquito. 

(4) The fourth conclusion that there are apparent 
discrepancies in the geographical distribution of the 
two diseases, but that blackwater fever only occurs 
in intensely malarious countries is also explicable on 
the above assumption of a specific virus transmitted 
by some insect with a life habit resembling the mos- 
quito, but either less numerous or more restricted in 
its geographical distribution. The rarity or absence 
of blackwater fever in certain districts heavily in- 
fected with malaria would thus find an explanation 
either in the absence of the particular transmitting 
species or In the fact that the carrier in that district 
was not at the time infected with the virus. 

(5) The conclusion that some exciting or secondary 
cause is needed would appear to await further under- 
standing and explanation, as is also the case with 
the sixth conclusion, relating to the mechanism of 
the production of hsmolysis. These two are evi- 
dently closely connected and it is probable that a 
common explanation underlies both. It is thought 
clear that, even if the chlamydozoal hypothesis be 
correct, it would still be found that secondary or 
exciting causes played a part in the production of the 
sudden and extensive hemolysis. For example, there 
were cases on record in which a first attack of black- 
water fever had occurred some weeks after the indi- 
vidual had left the endemic area and returned to a 
temperate country. Such cases would suggest, on this 
hypothesis, either that the virus had an exceptionally 
long period of latency, which appeared improbable, or 
that infection with the virus was not necessarily 
accompanied by the symptom of haemoglobinuria. 

It appeared from the above consideration of the 
agreed facts relating to blackwater fever, in the light 
of the chlamydozoal hypothesis, that there were none 
which were definitely antagonistic to its possible 
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correctness while there were some which rendered 
our comprehension of those facts distinctly more 
easy. He had no wish to build too heavy a super- 
structure upon a foundation which he admitted was 
very far from stable, and he had put it before the 
Fellows as a suggestion and that he might have the 
benefit of criticism. 

In conclusion, the author ventured to suggest that 
there was yet another way in which the connection 
between malaria and blackwater fever might con- 
ceivably be brought about. There was no reason 
why we should deny the possibility of the malarial 
parasite itself being subject to disease. The further 
we progressed in microscopical research the more 
inconceivably minute structures came to our know- 
ledge, either by direct observation or by inference, 
and to his mind it was a bolder thing to assert that 
we had reached the limits of particulate life than to 
admit the possibility that there yet remained forms 
of life smaller even than the Chlamydozon granule. 


m Ó——Ánü P cee 
Tropical Diseases Bulletin. 


Part No. 8 of Volume I (December 15, 1912), deals with 
malaria, sleeping sickness, yaws, protozoology, and beri- 
beri. Many of the abstracted papers are of great interest. 
and having them presented in such readable form, should 
prove x boon to all workers in Tropical medicine, and 
especially to those far removed from libraries. The 
Bulletin will soon prove itself to be the most useful of 
all the varied and numerous journals dealing with this 
interesting branch of medicine. 


* Indian Medical Gazette,” November, 1912. 


Multiple Hydatid Infection of the Abdominal Viscera.— 
Major Steen, I.M.S., referring to the case of multiple 
hydatid infection reported in the Indian Medical Gazette. 
August, 1912, says that it brought to his mind a similar 
case met with at Gyantse, Tibet, in May, 1905. The 
patient was a Tibetan beggar boy, about 18—19 years of 
age. Four years previously he had noticed a swelling in 
the upper part of his abdomen, and this swelling had 
gradually enlarged. He was a very emaciated creature, 
almost moribund, with a huge distended abdomen, 39 in. 
in girth. On examination the abdominal cavity appeared 
to be packed full of tense cysts of various sizes. The 
larger cysts projected considerably, and gave the abdomen 
a very irregalar outline. Over one cyst, above and to 
the right of the umbilicus, & distinct thrill was obtained. 
Two prominent cysts were aspirated, and in the clear fluid 
evacuated hooklets and scolises were obtained. The boy 
died two days later. 

At the autopsy about two pints of yellowish serum were 
found free in the general peritoneal cavity. The intestines, 
liver, spleen and numerous cysts were inextricably matted 
together by adhesions. The liver was enormously 
enlarged, and extended almost to the level of the 
umbilicus. It contained an enormous number of cysts 
varying in size from a child’s head to a marble. Three or 
four only contained daughter and grand-daughter cysts. 

The spleen was also very much enlarged, and proved to 
be simply a sac of cysts, large and small, of which only 8 
few contained daughter cysts. Among the matted coils of 
intestine were numerous cysts of all sizes. One large tense 
cyst almost filled the pelvis. 

There was a double hydrocele, but the fluid was not 
examined. The kidneys and lungs were not involved. The 
brain was not examined. 

No effort was made to count the cysts, but there must 
have been several hundreds present. This is the only case 
of hydatids that Major Steen has met with in Tibet. 
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_ THE SECOND- . ALL INDIA SANITARY : 
: CONFERENCE AT "MADRAS. 
(Continued from p. 384, December, 16, 1912). 

” PAPER, ON Town ‘PLANNING. © E i Hi 


' MR. E. G. TURNER, Special Officer, KEA Build; 
ing Sites, Bandra, read a paper on “Town Planning,” 
in one of the rooms of the Government Maternity 
Hospital, to which place the President and the 
members of the Conference drove from the Council 
Chamber after the conclusion of the President's 
&ddress. | 

Mr. Turner illustrated his paper by exhibiting dia- 
grams with the aid of lantern slides thrown on canvas. 

The following is a résumé of Mr. Turner's paper on 

“Town Planning ” 

The lines on ahiahi town-planning work is being 
considered in Bombay is really a combination of the 
English principle of “ betterment ” and the German 
principle of “ redistribution.” 

Redistribution gives power to alter the shape of 
plots 80 as to render them more suitable for building 
plots. It is especially necessary in town planning in 
& country where buildings are mostly small and 
irregular in shape. The power to cut plots from 
larger holdings and allow them to owners dispossessed 
of their fields by the advent of roads and other public 
sites, allows the capital cost of the scheme to be re- 
duced by the value of the plot allotted. The owner 
of the holding from which the allotted plot is carved 
will have his contribution for betterment reduced by 
the cash value of such allotted plot. 

The power to redistribute will be held in reserve 
and used as much or as little as is found expedient. 
The wishes of holders should be followed as far as 
consistent with the objects of the scheme. Examples 
are given in the paper by diagrams of various alterna- 
tive redistributions of plots. 

Betterment enforces contributions from owners 
towards the cost of a scheme in proportion to the 
extent to which their land is bettered by the completed 
scheme. It is reasonable that holders should con- 
tribute some portion of their botterment towards 
constructional and other expenses, but no more 
should be taken than is necessary for actual ex- 
penses. The proportion to be taken should be 
limited as in England to one-half, and if any more 
is required it must be provided from other sources, 
general taxation, &c. 

. Credit and Debit -—By a method of oredit and debit 
the amount of capital necessary to be raised is mini- 
mized. With each holder an account is opened, on 
the credit side of which will be the decrease in the 
value of his plot due to rearrangement, and on the 
debit side the portion of his betterment which is levied 
for expenses. The balance on the debit side will be 


levied from him, on the credit side paid-to him.. 


Instead of paying holders in cash for land they give 
up and afterwards levying a contribution from them, 
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— sia fwo items will be levied from 
or paid to them, the amount of ss sage to be raised 
being materially diminished. | 

; Betterment.— Method. of calculating. | 

- This may. be done, as in England, after all the con- 
gtructional works have been finished. Under, a system 
of redistribution of plots there are advantages i in. esti- 
mating at the same time as the. original and final plots 
allotted are valued, i.e. „before works are started. This 
allows of a set off. being made in each account, and 
provides, the. local authority with an immediate security 
on.which to raise loans. With a system of prevalua- 
tion power should be given to the majority of owners 
or to the local authority to demand a revised valuation 
after a fixed period. 

Procedure.—(a) The local authority will publish a 
notification of intention to plan a certain area defined 
by boundaries and showing existing and proposed main 
roads. 

(b) Owners will be fully consulted as to any redis- 
tribution that may be necessary and as to accommo- 
dation roads. . 

(c) A block plan and scheme will then be prepared 
showing details and objections invited. 

(d) After consideration and alterations, the local 
authority will submit scheme and objections received 
to the controlling authority. 

(e) The controlling authority will appoint an inde- 
pendent arbitrator, to be an expert valuer, who will 
draw up the final scheme and plan as sanctioned. 

(f) He will award compensation payable for extinc- 
tion of rights or any property injuriously affected, and 
will calculate the dues leviable from every holder in 
accordance with his valuations. | 

(g) The local authority will then notify the final 
scheme and date from which it will take effect. 

Transfer of Rights.—So far as possible, the rights of 
lessees or mortgagees of original plots should be trans- 
ferred in the same or a convenient modified form to new 
plots, and compensation paid. to anyone injuriously 
affected. Agricultural lessees should not be trans- 
ferred without consent of all parties. The arbi- 
trator will decide questions of compensation for 
transference of rights, and decide what rights shall 
be transferred to the rearranged plots. On the day 
the scheme takes effect the old rights will be extin- 
guished and the new rights take effect. 


AFTERNOON’S PROCEEDINGS. 


The afternoon session opened at 2.30 pm. The 
chairman made a few remarks on the subject to be 
discussed, and called upon the Honourable Mr. J. P. 
Orr, C.S.L, I.C.S., to read his paper on “ Light and 
Air in Bombay." 


LIGHT AND AIR IN DWELLINGS. 


The Honourable Mr. J. P. Orr, in the course of his 
paper, referred to the conditions at Bombay, details of 
which he gave. He thought it desirable that improve- 
ments should come from the people themselves, and 
spoke of the hopelessness of continuing methods of 
wholesale acquisition and demolition. The Trust, he 
said, had only touched 10 per cent. of the congested 
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areas, in spite of all their exertions. The remedy lay, 
he thought, in the provision of light and air by the 
application of 634 degrees to every room in every house. 
The importance of this in a place like Bombay, where 
85 per cent. of the population lived in one-room tene- 
ments, was enormous. The 635 degree standard meant 
that there should beexternal air'space outside each room 
open to the sky, extending to a distance measured 
horizontally from the room wall of at least half the 
height of the top of the opposite house above the floor 
of the room. The angle so prescribed would strike the 
floor at an angle of 634degrees. Partial remedies applied 
to isolated buildings were no advantage. The remedy 
must be applied universally to old buildings when 
rebuilt materially altered as well as to new buildings. 

The first remedy was the direct prohibition of the 
use of any room for human habitation inadequately 
lighted and ventilated, and, secondly, the wiping out 
by degrees of all rooms of that description. 

The result of wholesale acquisition and demolition 
was to drive out the population to other overcrowded 
quarters and to force up rents. When houses were 
rebuilt after such demolition the same class did not 
come back, but a superior class. Better to pull down 
parts of insanitary blocks—thus to render remainder 
more sanitary. - 

The effect of the proposals put forward in the 
lecture would be to dishouse 20 per cent. of the 
population, but there were ample empty spaces avail- 
able for housing them. 

The main lessons to be deduced from past experi- 
ence and investigation were as follows :— 

(1) Partial improvement was of no good. Some of 
those houses had been condemned as unfit for human 
habitation and rebuilt in accordance with existing 
municipal by-laws. ! i 

There was necessity for a standard to be fixed 
which must rigidly be adhered to. No reduction in 
the 634 degree rate should be allowed at any rate in 
new houses, though a period of grace, say five years, 
might be allowed in old houses. 

(2) Building operations must be controlled every- 
‘where so that matters did not become worse. 

(3) They must deal with rooms as a unit not with 
houses or blocks of houses. 

(4) An absolute veto was necessary on the occupa- 
tion of rooms which did not comply with the standard 
decided upon. Aftera period of say five years all such 
rooms should be closed. 

(5) There must be removal of obstructive dwellings 
and consequent admission of light and air to surround- 
ings. In that way the evils of overcrowding would 
also be reduced. 

(6) Window area must hear some proportion, say 
l to 7, to the floor area. Otherwise it would lead to 
the evil of long deep rooms lighted by one window at 
the end. 

In England the provisions for removing obstructive 
houses and demolishing houses unfit for human habi- 
tation, contained in the Housing of the Working 
Classes Act and Town Planning Act of 1909, had been 
widely applied at an extraordinarily cheap rate in 
Birmingham and other towns. The difficulty in India 
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was that they. were asking owners to go at once from 
a very low to a reasonably high standard ; in England 
the previous standard was not so low. 

In England there had nevertheless been violent 
opposition at first to the Act of 1909, but this was 
followed by a ready acquiescence. There was a good 
deal of public spirit in England where the citizens and 
the house owners realized what their duty to the nation 
and children was. The work in big cities was being 
done by public-spirited citizens, who qualified them- 
selves for the work in every possible manner. 


(To be continued.) 





THE SOCIETY OF TROPICAL MEDICINE 
AND HYGIENE. 


AT a meeting of the Society of Tropical Medicine 
and Hygiene, held at 11, Chandos Street, 
Cavendish Square, W., on Friday, December 20, 
vum the following gentlemen were elected Fel. 
ows :— | 

Lieut.-Colonel Cecil Birt, M.R.C.S:, R.A.M.C., 
War Office; Sir John Rose Bradford, K.C.M.G., 
M.D., London; Pedro G. Jgaravidez, M.D., Porto 
Rico; E. Hill Mayhew, M.B., St. Albans; Reginald 
A. Murphy, L.R.C.S.I., Assam; A. F. Wallace, 
M.B., Northern Rhodesia; Angus Wylie, M.B., 
Demerara. 





THE Report of Livingstone College for the year 
1911-12 opens with a reference to the Centenary of 
the birth of David Livingstone, which will be 
celebrated on March 19, 1918, and points out that 
Livingstone College forms a memorial to the great 
missionary and explorer, which has been recog- 
nized by those best qualified to express an opinion, 
as worthy of the greut man whose name the 
College bears. It is proposed in connection with 
the Centenary to raise a special fund in connection 
with Livingstone College, and an appeal is made 
for £10,000: £3,500 to be applied for clearing off 
the mortgage, £1,500 for various improvements, 
and £5,000 for the nucleus of an endowment. It is 
believed that many who desire to do honour to the 
name of Livingstone will be glad to co-operate 
in support of an institution which is open to mis- 
sionaries of all denominations and all nation- 
alities. 441 men have already passed through the 
College since the foundation of the College nine- 
teen years ago. | 

The past two years have been specially difficult 
years attributed to the diminution in the number 
of missionaries going forth to the mission field, and 
this has led to an accumulated deficiency on the 
ordinary funds of the College of £700 at the end 
of the financial year. 

A statement is given which was made by Sir 
Havelock Charles on Commemoration Day, 1912, 
at Livingstone College, in. which he said that he 
questioned whether it was morally right for 
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societies to send out their men unprepared, when 
they could obtain knowledge which might preserve 
valuable lives. - 

The Report closes with an appeal for support 
for the College, end the statement that ''in 
these enlightened days, with increased knowledge 
of Tropical diseases, it is a serious matter to send 
out any workers neither forearmed nor forewarned, 
and if this view prevailed there would be no diffi- 
culty in maintaining the College.’’ 





LONDON SCHOOL OF TROPICAL MEDICINE. 


EXAMINATION RESULT (FORTIETH SESSION, OCTOBER 
TO DECEMBER, 1912). 


Daukes, S. H., M.B., B.C., M.R.C.S., L.R.C.P., 
D.P.H. 

Moore, A., M.D.Dub., D.P.H. | 

Beattie, J. A., M.D.Aber. (Colonial Service). 

Condon, Major de V., I.M.S., M.D.Dub. 

Footner, G. R., F.R.C.S., M.B. 

Ismail, A., M.R.C.S., L.R.C.P. - 

Mayhew, E. H., M.B., B.C.Camb., 
L.R.C.P. (Colonial Service). 

Browse, Major G., LM.S., M.B., B.C.Camb., 
M.R.C.S., L.R.C.P. 

Johnston, G. L., M.R.C.S., L.R.C.P. 

Pawan, J. L., M.B., Ch.B.Edin. (Colonial Service). 

Winter, W. C. P., M.R.C.S., L.R.C.P. (Colonial 
Service). 

Sinha, A. K., M.B. (Calcutta). 

Turton, R. S., M.R.C.S., L.R.C.P., D.P.H.Camb. 
(Colonial Service). 

Marshall, C. H., M.R.C.S., L.R.C.P. 

. Service), 

Dodson, G. E., M.R.C.S., L.R.C.P. 

Bana, F. D., M.B., B.S. (Bombay). 

Whitehead, F. E., M.R.C.S., L.R.C.P. (Colonial 
Service). | 

Swertz, H. C., M.B., 
(Colonial Service). 

Rice, F., M.R.C.S., L.R.C.P. (Colonial Service). 

Wallace, A. F., M.B., Ch.B.Aber. 

Spurrell, H. G. F., M.B.Oxford. 

Lamborn, W. A., M.R.C.S., L.R.C.P. 

Dalrymple, J., L.R.C.P. and S.Edin 

Dunn, P. J., M.B., B.Ch., B.A.O. 

Condy, E. M., M.B., R.ULI., 
(Colonial Service). 

da Gama, A., L.M.S. (Bombay). 

Rose, F. G., M.R.C.S., L.R.C.P., M.B., B.C.Camb. 


M.R.C.S., 


(Colonial 


B.Ch., B.A.O.R.U.I. 


.Dub. 
. Belfast 


Benson, J. M., M.B., Ch.B.Edin. (Colonial 
Service). 

Hayes, H. W. McCauleg, M.R.C.P.Edin., D.P.H. 

Hoare, J. F., M.R.C.S., L.R.C.P. (Colonial 
Service). 


Mason, C. W., M.D. (Nebraska). 
Chakraborty, R. C., V.S.M., S.L.M. (India). 
Murphy, R. A., L.R.C.S. and P. (Ireland). 


MeIntyre, E. T., L.R.C.P. and S.Edin. (Colonial 
Service). | 

Roberts, W. E., M.R.C.S, L.R.C.P. (Colonial 
Service). 


‘a complete answer to this question. 


Review. 





A MANUAL OF INFECTIOUS DISEASES OCCURRING IN 
ScHooLS. By H. G. Armstrong, M.R.C.S., 
L.S.A., and J. M. Fortescue-Brickdale, M.A., 
M.D.; with chapters on ‘‘ Infectious Eye 
Diseases," by R. W. Doyne, M.A., F.R.C.S.; 
and ''Ringworm," by H. Aldersmith, M.B., 
F.R.C.S. Bristol: John Wright and Sons, 
Ltd. London: Simpkin, Marshall, Hamilton, 
Kent and Co., Ltd. 1912. 


This little manual has been written for and is 
being issued by the Association of Preparatory 
Schools. As the authors state in their preface, the 
assemblage of large numbers of young persons under 
one roof leads to the introduction and ready spread 
of the infectious diseases to which they are specially 
liable, and such being the case the Association 
has felt that a manual setting forth the charac- 
teristies of each disease will be of assistance to the 
masters and mistresses of schools in dealing with 
them. Intended primarily for their use, the effort 
of the authors has been to give a clinical picture, as 
complete as possible, of the features of the various 
diseases; questions of pathology have only been 
lightly touched on and treatment has been dealt 
with only in a general way, the special treatment 
of each individual case being the province. of the 
medical man in charge. Though written primarily 
for laymen, it is hoped, however, that. the manual 
may also assist doctors in their school practices. 

It has been found diffieult to avoid altogether 
the use of medical and scientific terms, but these 
have, as far as possible, been placed in footnotes. 
A glossary has been appended of those employed 
in the text. More photographs and illustrations 
might with advantage have been incorporated in 
the text. Their teaching value is very great, 
especially when dealing with the laity. The book 
supplies a distinct want, and its contents should 
prove of use both to the laity and medical men 
generally. | row = "es 


Correspondence. 


Fr 


To the Editors of the JOURNAL oF TROPICAL MEDICINE AND HYGIENE. 


SiRs,—In the JOURNAL OF TROPICAL MEDICINE 
AND HYGIENE of November 15, Dr. Richard Arthur 
asks: ‘Can Anglo-Saxons colonize the Tropics ?” 

Among the first tropical parts to be colonized were 
the West Indies; and & careful study of these islands, 
and the condition of the inhabitants, supplies almost 

"The island most worthy of study in this respect is 
Barbados. It is situated lat. 13° 4’ North, long. 
59° 37' West; it has an equable temperature, and a 


‘rainfall, on an average, of 57 in. The humidity 


of the atmosphere is lower than in the neighbouring 
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islands and this is of some importance. The island 
is of coral formation and very flat, and more than 
nine-tenths of it is under cultivation. There has 
generally been a keen struggle for existence among 
the inhabitants. 

Barbados was colonized in 1625, and on the final 
defeat of Charles I and the advent of the Common- 
wealth a large number of members of noble English 
families were deported to. or left for Barbados. 
Many of the direct descendants of these families are 
still flourishing in. Barbados; for the most part they 
have kept themselves free from intermixture, with the 
possible exception of DeOISIOR M fresh blood from 
England. 

These families for more than iuo daitan have 
worked in the Tropics, and now in most British Crown 
Colonies there can be found white Barbadians holding 
high positions and leading keen active lives. It is 
true many of them have been sent to England for 
their education; but there are in the island many 
well-grown, upstanding men and women, of pure 
though distant European extraction, who have never 
seen temperate countries nor have their ancestors for 
generations.. They are mentally and physically as 
well equipped as Europeans. These people are for 
the most part managers and overseers on estates; 
further, they are perfectly capable of considerable 
manual labour. 

There are also a number of pure white people who 
must be considered to belong to the labouring classes, 
-and were it not that they are harassed by such diseases 
_as ankylostomiasis, would be almost E of com- 
peting with coloured labourers. 

If we turn to the other islands we shall find a 
number of white families of ancient tropieal pedigree, 
who can still hold their heads high in the world, but 
the vast majority of these whites are degenerates. 

These islands differ from Barbados in two points; 
in them malaria and intestinal parasites are rife, 
and there is very little struggle for existence in their 
luxurious climate; whereas in Barbados malaria is 
absent, intestinal parasites are fewer, and the struggle 
for existence is very keen, with the result that there 
is far less worshipping of Bacchus and Venus, and 
although alcoholism and venereal disease are far too 
common, they are much less rife than in most of the 
other islands. 

Having considered the conditions of the inhabitants 
of the Tropies from the labourers upwards, I have 
come to the opinion that these parts of the world can 
support a race of people of white European extraction, 
who could successfully compete with the original 
stock, provided the first colonization is intelligently 
carried out by those who have a thorough scientific 
knowledge of the Tropics. 

The hours of work must be properly regulated, 
proper amusements must be supplied, and sexual 
excesses are to be avoided. "There must be complete 
sanitation; for malaria, intestinal parasites, venereal 
diseases and alcohol are practically the sole cause of 
failure, death and degeneracy. Without authority 
and knowledge there is no place i in the Tropies for an 
Anglo-Saxon race. 


— MÀ a€——— ÓÁ — 
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The unique and happy condition of Barbados 
shows us that a good race of Anglo-Saxons can live in 
the Tropies, and there need be no degeneracy how- 
ever far back in time may be their original ancestors. 

The study of the Anglo:Saxon in the Tropics is a 
large one, but there is probably enough data for its 
practical application. 

| Yours truly, 
“Lucius NICHOLLS. 
Fulbourn, near Cambridge, ` | 
December 7, 1912. . 


—— — 
Personal Motes. 


INDIA OFFICE. 
From October 26 to November 23. 


Arrivals Reported in Iondon.—Major L. P. Stephen, I.M.S. ; 
Major C. F. Weinman, I. M.S.; Captain H. R. Nutt, I.M.35. 
Captain A. W. Stewart, I.M.S. ; Captain A. H. Napier, I.M.S. 
Major W. Lethbridge, I.M.S. ; Captain R. D. Willcocks,I. M.S. 
Major C. W. F. Melville, I.M.S. ; Captain S. T. Crump, I. M.S. 
Captain C. A. F. Hingston, I.M.S. 


EXTENSIONS OF LEAVE. 


Lieutenant-Colonel J. B. Jameson, I.M.8., 6 m. M.C.; 
Lieutenant-Colonel T. E. Dyson, I.M.S., 1 m. ; Major H. J. K. 
Bamfield, I.M.S., 5 m.; Captain W. H. Riddell, I.M.S., 6 m. 
M.C.; Lieutenant-Colonel P. Strickland, I.M.S., 10 davs; 
Lieutenant-Colonel J. B. Smith, I.M.S., 5 days; Major E. C. 
Macleod, I. M.S., 2 days; Captain G. I. Davys, I.M.S., 1 m. 
1 day. 


List OF INDIAN CIVIL Ginen ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER CIVIL RULES). 


Showing the Name, Province, and Department, and the Period 
for, and Date from, which the Leave was granted. 


Crump, Captain S. T., I.M.S., 6 m., August 16, 1912. 

Dick, Major M., I.M.S., Burma, 18m. 8d , August 5, 1912. 

Hingston, Captain C. A. F., I.M.S., M., 6 m. 16 d., October 
23, 1912. E 

Lethbridge, Major W., I. M.S., Rajpootana. 

Nutt, Captain H. R., I.M.S., U.P., 12 m., September 19, 
1912. 

Weinman, Major C. F., I.M.S., B., 18 m. 14 d., October 3, 
1912. 


List OF INDIAN MILITARY OFFICERS ON LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Corkery, Colonel W. A., I. M.S., P.M.O., 3rd Lahore Div. 
Fraser, Captain F. C., I. M.S., to November 24, 1912. 
Graves, Lieutenant-Colonel, D. H., I.M.S. 

Napier, Captain A. H., I.M.S., to April 15, 1913. 
Stephen, Major L. P., I.M.S. 

Stewart, Captain A. D., D M.S. 

Willcocks, Captain R. D., I.M.8. 








_: Slotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dweiling outside the United 
Kingdom, unless specially desired and arranged for. 

8.—'To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should com- 
i aec with the Publishers. .. 

5.—Correspondents should look for replies under the heading 

'* Answers to Correspondents.’ 


Jan. 15, 1913.) 








Original Communication. 





DISEASE IN MADAGASCAR. 


By C. J. A. MOSS, M.D. 
Medical Mission, Tananarivo. 


Tue Island of Madagascar is a very large island 
situated in the Southern Hemisphere, extending 
from lat. 11°57! to lat. 25°38' S.; all but a small por- 
tion in the extreme south is therefore within the 
Tropics. Its length is roughly 1,000 miles, its 
greatest breadth 350, and its area 250,000 square 
miles. Its main physical features are as follows: 
A section from east to west at about the latitude 
of the capital, Antananarivo, would show, first a 
belt of lagoons, then gradually rising ground, ex- 
tending to about thirty miles inland, with old sea 
beaches at varying levels, then a chain of moun- 
tains rapidly rising to about 4,000 ft. high, the 
slopes of which are covered with thick forest and 
impenetrable Jungle. Following that is a plain 
some twenty-five miles broad at a somewhat lower 
level, on the western boundary of which is another 
mountain range of less altitude than the former, 
and again forest clad; this is the watershed of the 
country. To the west of this an altitude of about 
0,000 ft. is attained, and in this elevated area is 
the Central Province of limerina. A succession of 
undulating hills rising from this central plateau 
eventually leads to à desert region on the west, the 
extreme limit of which is a sudden drop of some 
2,000 ft. into a well-watered district with small 
isolated areas of forest. Finally, after traversing 
another mountainous belt of lower level the dead 
level is reached, and one arrives at the Mozambique 
Channel. 

The features noted in this cross-section can be 
traced with fair accuracy through the whole country 
from north to south. The forest urea, known as 
the Great Forest, to distinguish it from the lesser 
belt, extends for about 800 miles, and attains a 
breadth of about thirty. In the south-west of 
Imerina there is a large mountainous mass known 
as Ankaratra, which attains a height of nearly 
9,000 ft., many of the peaks being voleanic. There 
is one higher mountain near the north end of the 
island. 

The central plateau is characterized by its bare 
hills and relative absence of verdure. The valleys 
are largely under cultivation, being devoted to the 
culture of rice, the staple food of the native popula- 
tion. The capital itself, Antananarivo, stands on a 
long hill some 400 or 500 ft. above the plateau; and 
to the west of it, for a length of about thirteen 
miles, there is one continuous rice field on either 
side of one of the numerous rivers which course 
through the province on their way to the 
Mozambique Channel. Connected with this rice 
field there is an important health problem, which 
will be alluded to later. The capital and the larger 
villages in its vicinity demand some modification of 
the term bare, for of recent years the Cape lilac, 
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Norfolk Islund pine, and eucalyptus have been 
planted in abundance, but such luxuriance is the 
exception in Imerina and not the rule. 

The climatic conditions naturally vary very much 
in this huge island. The most important points to 
note are the general humidity of the forest belt and 
the low-lying region on the east of the island, the 
more uncompromising heat of the low-lying country 
on the west and the more temperate character of 
the climute in the elevated central province, where 
our heat is tempered for so many months of the 
year by the refreshing S.E. wind, and where the 
division of the year into wet and dry seasons is so 
clearly marked. Judging by statistics collected 
several years ago in Antananarivo, the average rain- 
fall during a term of fifteen years was 53.94 in., of 
which very little fell from May to September; the 
mean temperature during nine years was 62.04, the 
highest reading in the shade being 83? F., and the 
lowest 469 F., of which it should be remarked that 
the situation was sheltered, as a temperature of 32°, 
or nearly approaching it, occurs during the winter 
in the central mountains. On the N.W. coast the 
rain during one year was 53.37 in., the highest 
reading of the thermometer being 96.59, and the 
lowest 629, but it must be noted that the highest 
readings in any month never fell below 86.29; the 
solar temperature was registered, and was between 
151.09 and 177.49. 

On the S.E. coast observations were taken which 
showed an annual rainfall of 121.96 in., with a 
monthly fall of from 4 to 18 in. ; a maximum shade 
temperature of 90.99, a minimum of 43.49; and a 
solar temperature between 120.99 and 149.39. 
Readings at Samatave have shown a rainfall of 
05 in. 

It is twenty years since Dr. Andrew Davidson, 
the founder of the Medical Mission in Madagascar, 
diseussed the diseases prevalent in Madagascar in 
his work on Geographical Pathology. I am unaware 
of anything more modern than that having been 
written in the English language and covering the 
same ground. Unfortunately, I have not at hand 
any study of the subject from French sources, and 
I have not succeeded in finding such a thing here. 
It will be useful before considering the health of 
Europeans to study briefly the diseases prevalent 
among the natives. Further scientific research is 
needed to elucidate many problems connected with 
the subject, and that research awaits the pathologist 
and the baeteriologist more than the clinician; 
French scientists are engaged in investigating these 
questions. 

Malaria.—As far as observation goes, malaria 
would seem to be endemie practically all over the 
island. A rapid mental survey of the chief pro- 
vinces at once reveals the fact that malaria is pre- 
valent in each. The extreme south of the island 
may possibly prove an exception, but of this I am 
very doubtful. A province known as the Bara, 
about 250 miles from the southern extremity, was 
considered so highly malarious in the days of the 
Malagasy Government that men of inconvenient 


eminence were sent there as Governors to be out of 
the way of possible competition! That district also 
was, and still is, very fatal to the Norwegian 
missionaries working there. Still farther north is 
the provinee of Betsiles, of which some districts 
have an unenviable notoriety on account of malaria, 
and throughout which from time to time there are 
epidemics of a malarial character of rampant 
severity. 

Then we arrive at the province of Imerina, of 
which the same must be said, and starting again 
from there, whether one considers the route to the 
coast due east, or north-west, vid the lake province 
of Antsihanaka, a hotbed of fever, or north-west, vid 
Vonizongo to Majunga, the same holds good. 
Neither inust exception be made in the west in 
favour of the district occupied by the nomadic 
Sakalava tribe, for there, too, malaria abounds. 

The type as seen in Antananarivo and Imerina is 
chiefly quotidian and tertian; it is very prone to 
relapse after about a fortnight, and is followed by 
much anemia and sometimes an extreme enlarge- 
ment of the spleen, the whole abdomen, as far as 
the right ileum, being occupied by that organ. 
There is & very marked difference now in the in- 
cidence of malaria compared with that of the days 
of the Malagasy Government. At that time there 
were certain notoriously unhealthy villages and 
districts, often but not exclusively in the neigh- 
bourhood of marshes. People hailing from these 
places were brought from time to time to the capital 
for treatment, but the inhabitants of the capital 
itself were free from malaria, unless they happened 
to contract it while away. Now, every year, froin 
February till June or July, malaria is a terrible 
scourge, tens of thousands being laid low in the 
capital and surrounding country. One cannot say 
whether anopheles was or was not to be found in 
those former days, but now there are swarms of 
that mosquito. 

The explanation, which I believe to be satisfactory 
and trustworthy, is two-fold. It was a custom of 
the Malagasy to burn the long grass over the hill- 
sides and by the rivers and streams so as to produce 
a better crop for their cattle. During the rebellion, 
which immediately succeeded the French occupa- 
tion, beacon fires were used largely by the rebels 
as signals, and the French Government took the 
not unnatural step of forbidding the burning of 
grass. Probably the destruction of grass had rid 
the neighbourhood of countless mosquitoes, so that 
the decree had the unexpected effect of allowing a 
great increase in the number of mosquitoes. 

Secondly, in the early days of their occupation 
the French Government instituted a system of 
general taxation by means of a poll-tax. "Those 
unable to pay were drafted off to Government 
service in lieu of their tax. The greater part of the 
male population of the district round the capital 
were unable to pay. The Government were interest- 
ing themselves at that time in the construction of 
good roads to connect the capital with important 
ports. To this work the men from the villages in 
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Imerina were sent. Many of the districts in which 
the work was carried on were notoriously malarial. 
The consequence was, that very shortly there was 
a high mortality from malaria among the new- 
comers, and many were incapacitated for work, and 
so were sent back to their villages. After their 
return to their homes there was a pandemic of 
malaria all over the province. It is possible that 
the lack of men to work round the villages was a 
contributory cause to the presence of rank grass 
and undergrowth, which would harbour more mos- 
quitoes than usual, but the stopping of the burning 
seems to me to be the more probable one. The 
death-rate from maluria ever since has been exceed- 
ingly high. 

It is interesting to notice a change going on in 
the healthiness or otherwise of certain villages, the 
unhealthy ones sometimes losing their malaria, und 
the healthy ones becoming infected for no obvious 
reason. 

As a general rule the most unhealthy areas tend 
to gradually lose the virulence of their malaria after 
three or four years, and in time become more habit- 
able; immunity might effect this, but would not 
protect newcomers, and newcomers do seem to 
escape infection. 

Since the extreme frequency of malaria, a disease 
which formerly lurked only in the most unhealthy 
regions has made its presence in Imerina and 
claimed many victims. I refer to blackwater 
fever. My personal experience of this disease is 
very limited, but one has no difficulty in dividing 
the cases into two types, one where, apart from the 
hemoglobinuria, the patient seems almost well, and 
where, I believe, he invariably does get well; the 
other, where the alteration in the blood is extreme, 
the symptoms very severe, and a fatal issue seems 
almost inevitable. I believe this disease was first 
described to the world at Nosibe, an island off the 
N.W. coast, which has been for long under French 
occupation; in the old days it was restricted to such 
regions, now it may occur anywhere. 

To allude briefly to a few of the more common 
general diseases before passing to those of the 
'arious systems. 

Infective Fevers.—Searlatina appears not to exist; 
I have seen one or two cases which I should have 
unhesitatingly diagnosed as that disease in Europe, 
but as they never infected others, I am not able to 
contradict the received opinion. Measles occurs in 
severe but infrequent epidemics; I believe the last 
two epidemics have been at nine years’ intervals. 
The consequence of this is that almost all the 
children under that age contract the disease simul- 
taneouslv, a great strain is imposed on the friends 
who nurse the sufferers, and lack of care leads to 
many contracting respiratory troubles, which often 
prove fatal. Sinall-pox has been nearly exter- 
minated since vaccination became general; for- 
merly it was of great frequency. 

Enteric fever is not very frequently met with, and 
never now assumes epidemie proportions, but in 
the vears 1892-03 it was exceedingly rife, more than 
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a tenth of our whole in-patients being sufferers 
therefrom, i.e., about a hundred per annum. It had 
greatly diminished in frequency before the French 
occupation. 

Typhus does not exist. Cholera is not known. 
Plague has visited some of the principal ports, but 
has been promptly and most successfully restricted 
in area and wiped out. So far as I know, there is 
no ankylostomiasis, bilharziasis, kala-azar, sleeping 
sickness, nor yellow fever. Beri-beri has occurred 
on the eoast, and I believe I have seen it in 


Imerina. 
Pertussis appears nearly every year. Diphtheria 
we meet with occasionally. Influenza arrived 


among us in 1890, and has been a scourge ever 
since. We aro never really free of it in sporadic 
form, and occasionally have pandemics, somewhat 
allied in form to malaria, but without periodicity. 

Among other general diseases we may notice 
leprosy, which is far from rare. Patients are 
segregated, and the opportunity is taken to use 
certain methods of treatment, of which I believe 
that by Chaulmoogra oil, and more recently the 
Nastin treatment, have had some successes. I 
myself have been pleased from time to time with 
the results of the former; the latter I have not had 
the opportunity of using, but my patients from 
leprosy are very few. 

The theory that connects the consumption of 
dried fish with leprosy does not seem to fulfil the 
necessary conditions, as one would expect tho 
disease to be extremely widespread if such a 
universal habit were the cause. On the other hand, 
I do not think the bed-bug is of sufficiently common 
occurrence as to be the cause; I have very rarely 
seen that insect, though fleas and lice are ubiquitous 
and multitudinous. 

Elephantiasis is rare in Imerina; I have seen it 
fairly frequently attacking the vulva, only in very 
few cases the legs, and never in my experience the 
scrotum. On the east coast it is fairly common. 
I understand, however, that observations made at 
the French Hospital go to show a very high in- 
cidence of filaria in the gencral population; if I 
remember right, about 70 per cent. of all persons 
examined showed filaria. I have not had any 
chance of verifying this observation. 

Syphilis in the form of condylomata in young 
infants, and secondary and tertiary manifestations 
is of almost universal prevalence. A primary sore, 
however, is almost unheard of. I have never seen 
a Hunterian chancre all the time I have been in the 
island. Soft sores one sees occasionally. 

Gonorrhea is exceedingly common. 

Cancer is fairly common, chiefly of the breast and 
cervix. uteri. 

To turn for a few moments to Systemie Diseases. 

Circulatory System.—Valvular disease is common 
among the natives, probably due to strain and hard 
conditions of life, and not to acute rheumatism, 
whieh I believe does not exist in the island. 

Muscular Degenerations are also fairly commonly 
found.  Aneurism, in spite of the prevalence of 
syphilis, appears to be rare. 


Respiratory System.—Pneumonia is exceedingly 
common, often in epidemie form, the severity of 
the epidemies varying. from very severe to ordinary 
types. 

Bronchial complaints are fairly common. 

Tuberculosis is, unfortunatelv, very common, and 
there is a great need of efficient measures for institu- 
tional treatment, as it is nearly impossible to 
adequately treat the patients in their homes. 

Alimentary System.—Dyspepsia bulks largely in 
our out-patient cliniques, probably owing to the 
habit of taking two meals only during the day, when 
a large quantity of rice is rapidly consumed. Organic 
disease of the stomach is rare. 

Parasites are extremely common, specially among 
children, where a dose of santoin is almost invari- 
ably efficacious. 

Tenia is fairly frequently met with, and there are 
parasites special to the island, e.g., T. Madagas- 
CUTICHSIS, 

Dysentery is not uncommon, specially on the 


coast. Of recent years I have seen several cases of 
severe syphilitic disease of the rectum with 
stricture. 


Appendicitis is rare among the natives. 

Skin Diseases are extremely frequent, especially 
eczema, impetigo, scabies, and secondary syphilitic 
manifestations. 

Urinary System.—Bright's Disease is not com- 


mon. Calculus is frequent. 
Lymphatic System.—Tuberculous glands are 
common. Enlarged spleens are very common, and 


zenerally put down to malaria, but possibly further 
study, with examination of the blood, would place 
some of these cases in other categories. 

Nervous System.—Diseases of this system are 
rare. Acute poliomyelitis, paralysis agitans, facial 
paralysis, are occasionally met with, epilepsy and 
hemiplegia perhaps more commonly. Locomotor 
ataxia and general paralysis I believe I have seen, 
but they are, in spite of the frequency of syphilis, 
very rare. Mental disease is rare; more adequate 
provision is now made for such cases in a special 
hospital. Chorea we occasionally see. 

Of diseases of the special senses, perhaps dis- 
organization of the eye from injury by the husk of 
the rice grain flying up during pounding and hitting 
the cornea is specially noticeable; ophthalmia 
neonatorum is common; otorrhoea is common, occa- 
sionally proceeding to serious disorganization of the 
car. 

Reproductive System.—Disease of this system in 
the female is of extreme frequency, and actually 
provides me with at least a quarter of my patients. 
Though cases of gonorrhceal peritonitis are seldom 
scen, or perhaps I should say seldom diagnosed ; the 
results in the form of retroverted uterus, fixed by 
adhesions with cystic tubes, and often cystic 
ovaries, are very common, and apparently out of 
all proportion to the initial peritonitis. Disturb- 
ances of menstruation are also very common. 

New growths, such as fibroid, parovarian cysts 
(perhaps more frequently than ovarian), and 
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carcinoma are common. We very often meet with 
extra-uterine pregnancy. 

Diseases of Bones and Joints.—Syphilitic peri- 
ostitis of the long bones should be alluded to. 
theumatie affections are frequent, and possibly may 
be connected up with forms of purulent discharge, 
whether from pyorrhoea or gonorrhea, which are 
also common. Tuberculosis of the joints I find very 
rare. 

I have now to pass to a consideration of my 
European patients. I feel at a disadvantage in 
studying such a subject, as I have no records with 
me, but I have been able to find full lists of mis- 
sionaries, und memory has enabled me to recall with 
some fulness the medical history of those families 
whom I have treated. There is undoubtedly a lack 
of absolute aecuraey in my figures, but the error, I 
think, eannot be very great. My review 1s prac- 
tically a health record of the missionaries of the 
L.M.8. and F.F.M.A. for fifty years. I have from 
time to time seen members of the other missions, 
the S.P.G., Norwegian and French Missions, as 
well as traders and others, but I have not been the 
regular medical attendant for all these, and there- 
fore will leave them out of my detailed considera- 
tion. I have made a record of 215 adult mis- 
sionaries and 459 individuals, including children. 

To consider first the health of these 215 adults. 

I naturally have no intimate knowledge of the 
health of those who had left the island before my 
arrival there in 1889, but many of the early mission- 
uries were still in service at that time, and to some 
extent their medical history remains in my memory. 
Though not exclusively so, most of these patients 
have been resident in the Central Province of 
Imerina. The incidence of disease amongst these 
individuals is not of great importance for our 
present purpose, apart from what may be attributed 
to tropical, or at least, local intluences. We will 
consider first malaria. Of the 215 adults, I am 
quite certain that sixty-five have suffered more or 
less from malaria, and of the rest it is quite safe 
to say that a fair number have suffered. A difficulty 
that confronts one is that people are now so con- 
versant with the treatment that they do not send 
for a doctor unless the symptoms are unusually 
severe or the disease unusually obstinate. Five 
deaths have occurred from this cause, five deaths in 
at least sixty-one cases; one of these was due to 
sudden collapse, and the patient was, I believe, 
found dead in bed, so that the actual circumstances 
cannot be detailed. Another was a day's journey 
from a doctor, and death may have been due to the 
effects of a fall which occurred during fever. Of 
those who have prematurely retired from active 
service there may have been two incapacitated by 
malaria. It is clear that in certain provinces prac- 
tically ail the missionaries suffer. from malaria 
—those are Antsichanaka, Betsileo, the Coast, and 
Vonizongo. The attacks of malaria have varied 
much in severity and obstinacy, but no cases pre- 


senting extraordinary symptoms remain in my 
memory. Vomiting, headache, achings in the 


limbs, restlessness and sleeplessness are the chief 
features. What is of more interest perhaps is that 
very few Europeans retain spleens appreciably 
enlarged, and even sufferers from prolonged and 
frequent malaria do not present that organ percep- 
tibly enlarged. The most lasting effects appear to 
fall upon the nervous system, as obstinate cases of 
neuralgia, often of a periodic type, cases of neuras- 
thenia, and cases of persistent latent malaria, where 
an attack of fever is simulated, but without rise of 
temperature or pulse-rate, are sometimes seen. 

The treatment adopted has been by quinine, in 
different forms and modes. Early on I believe very 
large doses were adopted—30 to 60 gr. at a time 
by mouth or by rectum. Some of the early mis- 
sionaries became prematurely deaf, but perhaps 
only five out of our sixty-five were seriously 
affected. Later, the dosage was diminished, 
and now I find a practical difficulty in getting 
a patient to take more than 15 to 20 gr. a 
day, 5 gr. being considered a large dose, and the 
stomach frequently objeeting strongly to even that, 
though I often prescribe an acid with the quinine. 
Of late years, however, we have frequently given 
quinine by intramuscular injection, of which one 
must say that, given with due aseptic precautions, 
there seems to be much advantage; as a smaller 
dosage is employed, the results are far more sure 
and the stomach is not outraged. There is, how- 
ever, the disconcerting fact that now and again a 
case of tetanus supervenes. I believe this has been 
of frequent occurrence on the coast. I have only 
seen one case in a native, on whom the injection 
was not given by myself, but by my assistant; who, 
however, always relieves me of this work, and who 
gave several other injections at that very time. A 
later case of death from tetanus after malaria and 
Injection—not in my praetiec—leads me to think 
probably the injection was responsible in that case, 
too. I have seen recently that the presence of the 
bacillus of tetanus anywhere in the system, quite 
apart from the point of injection, is sufficient to 
cause the appearance of that disease at the seat of 
injection. 

There is no doubt that this mishap is exceedingly 
rare, but that it is a possibility makes one hesitate 
to employ injection in what appear the simpler 
cases, Where quinine is well stood by the mouth, 
and to reserve it for the more obstinate and more 
irritable cases, and for such serious manifestations 
as coma and pernicious malaria. 

Blackwater Ferer.—I am thankful to say that I 
have so far not had any missionary patients with 
this disease in Madagascar. One patient, however, 
a missionary of thirty-five years’ standing, after 
suffering much from malaria during his last year in 
the Island, developed hemoglobinuria three months 
after arriving In England, that being his first attack. 
The attaek wus not very severe so far as it went 
and it readily passed off, and the patient got up 
his strength fairly well. There had been, however, 
dangerous cardiac debility during the illness, and 
after about a couple of months’ convalescence, when 
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slight attacks of malaria hud again supervened, 
sudden death took place, probably from interference 
with the heart's action by gaseous distension of the 
stomach. 

I should like next to say a few words about 
typhoid fever. This disease hus of recent years 
been comparatively infrequent, but during a severe 
epidemic in 1892-3 (already referred to) several 
Europeans were attacked. I have collected seven- 
teen cases of typhoid, including children, from 
among our two missions, und I recollect seven other 
cases outside. 


Oi these seventeen cases, three were fatal. 
One of these occurred many wears ago in very 


difficult eireumstanees, and 1 do not know if there 
was any medical attendance; there was the com- 
plication of miscarriage, and the illness commenced 
during a long journey. The other two cases were 
of more recent date. One was a patient of mine, 
and got quite over her typhoid in spite of her age, 
which was 65, but convalescence was unsatisfactory, 
and after lingering about ten weeks she finally suc- 
cumbed to hypostatie pneumonia. The other was 
a young man living some five hours away from the 
capital, who was supposed to be suffering from 
malaria, and who was not professionally treated 
until he was very seriously ill; he had seriously 
overworked, and was unable to stand the strain. 
I was not in the island at the time, but from what 
I have heard I should gather that there was perfora- 
tion. With these exceptions our cases have been 
fairly straightforward; I should only regard one of 
them as being very severe, and that was the first. 
One was followed by phlebitis, and did not regain 
her strength until after her furlough. Otherwise 
the convalescence has been normal, and by due 
regard to the question of change of air and pro- 
longed rest, our patients have recovered well. 

The other seven cases that I referred to were in 
members of other missions or else of the general 
community. Of these, three died, one from per- 
foration, one complieated by a large fibroid, and 
one, that I did not see, from asthenia. One of 
the others had an ordinary attack, but remained 
semi-delirious for à considerable time. 

Of recent years the cases have been sporadie, one 
uppearing every two or three years. It will be 
interesting to see how far protective vaccines are 
successful in preventing the disease. I think four 
out of the seventeen cases occurred during the first 
year after return to the island. 

I will now pass on to diseases of the various 
systems. 

Circulatory.—1 must here state that of the 215 
adults I do not think I can have had the oppor- 
tunity of examining more than eighty-five, and it is 
probable that of that number I have not examined 
quite all. 

Of these there seem to be twelve with cardiac 
affections, and they seem divisible into two classes, 
valvular and degenerative. Of the valvular cases 
we have had four, at least, who have been able 
to work fairly well for a considerable number of 
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years, two certainly for over twenty years. These 
patients have had to be taken rather special care 
of, but that it has been possible to have them with 
us at all is satisfactory. One of the four was 
unable to stand the altitude, and after two or threc 
marvellous recoveries from very severe want of 
compensation, she had to leave the island. A 
second is not robust, but does not suffer much from 
actual cardiac symptoms, and is able to do an 
admirable amount of work. The same may be said 
of the third. The fourth suffered from time to time 
from exacerbations of valvular mischief, but she 
lived an exceedingly active life and was, I believe, 
60 before she died. 

The class of degenerative heart cases includes 
chietly those who have been a long time im the 
island, twenty-five years or more; a few have 
developed heart disease as a result of severe malarial 
fever. Three such cases are prominent in my 
mind, but it is possible that several others ought to 
be added from our retired lists. Of these three, one 
has been wisely kept in England, one returned to 
Madagasear on his own initiative, and I thought 
right to promptly advise his return to England, a 
third recovered his tone fairly well, but proved 
unequal to the strain of work und succumbed out 
in Madagasear. There have been other cases pre- 
senting arterial degeneration and a so-called weak 
heart. 

Respiratory System.—I remember four cases of 
asthma, who seem to have suffered much more in 
the high inland regions than at a lower level; two, 
at least, were wonderfully well on the coast. All 
remained many years in the island. 

Tuberculosis.—I can pick out three cases of early 
tuberculosis and four more advanced. The three 
early eases recovered either absolutely or nearly so, 
one on the field, the other two improved vastly in 
the island, and were cured during furlough. 

Three cases have died, one a lady who seems to 
have developed the disease almost as soon as she 
arrived in the island, and who only lived seven 
months. Another case, also, I believe, of tuber- 
culosis, died during his first year. The other lived 
thirteen years in the island and got a very serious 
exacerbation, but eventually died in this country. 

Alimentary System.—Diseases of this system 
present us with a large number of cases, especially 
in the form of gastro-intestinal complaints in 
children. Probably a bacteriological examination 
of such cases would be of great value, and this 
could probably be undertaken at our Pasteur 
Institute in the capital. A good many infants have 
lost their lives from gastro-enteritis, several in 
earlier years, of whom I have no knowledge. I 
can recollect four in my time, of whom one I did 
not see, the illness of another in the country was 
more or less of a mystery; a third succumbed to 
a second attack of entero-colitis, and a fourth to 
malnutrition. 

Amongst adults I do not think we have an undue 
amount of liver disease; there are several cases of 
congestion of that organ, and one, I believe, 
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of cancer. A good many suffer more or less 
from hemorrhoids, and three or four have 
required operation. Chronic constipation is a great 
trouble to a few patients. I met with one case of 
sprue, which is not a disease of which I have other- 
wise any experience. Dysentery is fairly frequent, 
but in most cases is well amenable to treatment. 
It does, however, occasionally remain chronic, often 
not at all severe but obstinate. A case of this 
kind, in which there must have been slight peri- 
tonitis resulting in painful adhesions, was much 
relieved, if not cured, by vaccine treatment in 
England. There have been four cases of appendi- 
citis, two not operated on, one operated on too 
late, and a fourth, in the country, who was not 
seen by me, but who died, evidently from internal 
rupture of a large appendicular abscess. 

Of diseases of the skin and of the urinary and 
hemopoietic systems it is not necessary to say 
anything, as they are in no wise of more than 
ordinary incidence. 

Reproductive System.—Many ladies suffer from 
funetional derangements and menstruation, menor- 
rhagia, dysmenorrhcea, and sometimes amenorrhca, 
but these do not appear to be of great severity, 
though they certainly militate against good health. 

Nervous System.—Neurasthenia is by far the 
most frequent affection to which our adult mission- 
aries are subject. In some it has been sufficiently 
severe to demand their being sent away on fur- 
lough as early as possible; in others they were 
not sent as soon as I ought to have sent them. 

The cause of this tendency, which I believe is of 
much greater incidence of recent years, seems to 
me to be partly overwork and partly anxiety. There 
is no doubt at all but that several of our mission- 
aries are working at very high pressure; this is a 
source of constant anxiety to myself, and involves 
a good deal of study of their work in order to try 
to regulate their duties and see where strain can 
be best relieved. There are always some who arc 
overworked and who seem to invariably have the 
share of two ordinary mortals. I can see no other 
way of meeting these cases but by constant watch- 
fulness, but one is not always aware of what is 
oceurring in every household, and one is sometimes 
consulted too late to prevent a serious breakdown. 
The possibility of sending such patients away to a 
sanatorium is a very great boon indeed, but the 
question of suitable companionship is a difficulty, us 
one wishes, as far as possible, to limit the inter- 
ference with mission work to that department in 
which the patient is engaged. The lack of daily 
exercise and the influence of bright light have pro- 
bably something to do with this tendency to neur- 
asthenia. 

Confinements.—There is not much in the study 
of the confinement cases that I have attended that 
is of special interest from the point of view of the 
part of the world in whieh they have occurred. 
Out of thirty-nine ladies attended, of these cases 
I have statistics, there were abnormal circum- 
stunces in seventeen, a distinctly high percentage; 
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seven had inertia and forceps delivery; there were 
three breech cases, one being stillborn, two foot- 
ling, one forehead, one placenta previa, the child 
being stillborn, and three adherent placenta. In 
twenty-nine confinements of other European ladies 
there were seven abnormalities; one had post- 
partum hemorrhage on two successive confine- 
ments, and one case died from sepsis, whieh 
appeared on subsequent investigation to have been 
due to the attentions of a native servant, the sub- 
ject of a purulent discharge and erysipelas. In our 
total list of European confinements of earlier date 
there must be noticed three deaths from septice- 
mia, one missionary losing two wives in succession 
from that cause, the same bed, I believe, having 
been used on each occasion. A death was recorded 
also, I believe, from cellulitis in an asthenie sub- 
ject. There was one case of puerperal mania, which 
recovered. 

It may be of use to examine cursorily the causes 
of death amongst missionaries; several have been 
already alluded to. 

Of the older missionaries, who died cither in the 
island or immediately on arrival in England, there 
were twelve. There were four deaths from malaria, 
one from tuberculosis, one from mitral disease, one 
from cancer, one from typhoid fever, one probably 
from liver abscess, one from appendicitis, and two 
from causes unknown to me. Two of our senior 
missionaries met with a violent death at the hands 
of the rebels soon after the French occupation. 
Thirteen of the younger missionaries have been cut 
off, three dying from septicemia, one from cellulitis, 
two from typhoid, one from appendicitis, one from 
dysentery, two from tuberculosis, probably two 
from malaria, and one from a cause unknown to me. 

Of thirty missionaries who have been invalided 
home, or who have retired prematurely, seven were 
seniors who had anticipated further service; the 
causes of their retirement were anemia, neuras- 
thenia, asthma, hypertrophied heart, mitral disease, 
cardiac irregularity, and malaria. Two of these 
have died. The causes of retirement of twelve 
younger missionaries have been mitral disease, 
cardiac weakness, two each of nerve failure and 
delicacy, one each pelvic disease with extra-uterine 
pregnancy, mental weakness, tuberculosis, three 
probably of malaria. Eleven retired on other 
grounds. 

An inquiry into the state of health of the children 
on the mission field is not feasible, as it is impos- 
sible to collect statistics of the children of earlier 
missionaries and the exact number of them cannot 
now be told, but in my figures of 459 individuals, 
I included 248 children of whose existence I am 
certain, but I am equally certain that the figures 
ure a good deal below the mark. Among these 
children I know that twenty-nine died in Mada- 
gascar from such causes as convulsions, two cases; 
broncho-pneumonia, one; three stillbirths; five from 
forms of diarrhoea; one from malaria; and one who 
was, I believe, imbecile; fifteen died from causes 
of which I do not know. 
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In conclusion, I should like to briefly allude to 
some problems of interest m connection with the 
health of our missionaries and, perhaps, the health 
problem generally. Perhaps the statements that I 
have made may strike others in a different way to 
that in which they strike me, but a consideration of 
the question of the incidence of disease in the Cen- 
tral Provinces leads me to the eonelusion that that 
field is not remarkable in any way. There has not 
been a very high death-rate, either among adults 
or children; there has not been a high percentage 
of retirements; there is not a very large amount of 
sickness. What is, perhaps, more evident, is that 
many are never very strong and are frequently 
ailing. I believe this to be due often to slight con- 
stitutional errors and to physiological sins, which it 
is not always easy to discover. Especially is this 
the case where the medical man has not the 
fucilities necessary for research. Minute investiga- 
tions, especially, say, with regard to the alimentary 
tract, both of what enters and what leaves the 
system, are uncommonly difficult, in fact, seem to 
me impossible to carry out. And yet, to my mind, 
the state of health very frequently depends on some 
minute change. I think more muy now be done 
in Madagascar in the way of chemical and bacteri- 
ological examinations if we can muke use of the 
well-appointed Pasteur Institute for that purpose, 
and that may help us to realize just the point 
against which treatment must be directed. 

But it is also just in regard to this matter that I 
eonsider the careful observations made to the 
societies’ medical advisers during furloughs likely to 
be of value. By examination, and if necessary by 
the consultation of specialists, pathological causes 
and tendencies can be detected. 

A problem to which allusion. must be further 
made is that of malaria. I mentioned that Antana- 
narivo stands on a hill, with a large rice plain to 
the west of it. This plain exercises a most injurious 
influence on the health of the community, as is 
evidenced by the fact that the inhabitants of the 
villages by the sides of the plain are the first, and 
perhaps relatively, the greatest sufferers from 
malaria. Were it not that the whole population of 
the district is dependent on that valley for their 
food supply, there would be no complexity about 
the problem of malaria. But as it is, the question 
arises how the natives are to retain their rice and 
lose their mosquitoes. The importance of mosquito 
brigades has not, I think, heen grasped by the 
authorities, but I feel that benefit would accrue 
from an attempt on those lines. There is from time 
to time an outcry against undergrowth, and this is 
quite correctly cut down. Lately, I believe, the 
Cape lilac has been looked askance at as a harbourer 
of mosquitoes, and the increased numbers of this 
insect been linked up to the increase of those trees. 
But my own observations would lead me to think 
that the increase of trees preceded the fever by a 
good many years, and I think other steps than the 
cutting down of the Cape lilac are necessary. The 
Government are assiduous in their distribution of 


quinine, and, I heur, are trying to persuade the 
natives to use mosquito netting. I fear that the 
use of netting is not adapted, either to the customs 
or the genius of the people, with their compara- 
tively rough houses, ill-fitting roofs, open doors, lack 
of attention to small details, and absence of bed- 
steads. I fail to see how they ean adopt mosquito 
netting, and even if they did the Government would 
have to institute a new role of house inspector to 
see that the netting is not subject to more than 
its usual solution of continuity. Could petroleum 
be employed without ruining the growing crop? If 
not, would it not be worth the Government's while 
to spend a large sum in importing rice for a year, 
so that the rice fields could be fallow, suitable 
culicicides be employed, and the people, deprived 
of their home-grown rice, be helped from head- 
quarters in what would be to them a terrible 
hardship ? 

I am unawure if this difficulty has been overcome 
on a large scale in other parts of the world, but I 
feel that, without question, its solution is urgently 
demanded for the eradication of malaria and the 
release of the whole community from their greatest 
menace. I am painfully conscious of the great 
defects of this paper, but, such as it is, present it 
to the indulgent consideration of the Association of 
Medical Officers. 


—— —9————— 


Verruga peruviana.—Cole, in the Archives of 
Internal. Medicine, vol. 10, No. 6, December 15, 
1912, describes & comparative study of verruga 
peruviana in man and the ape. As regards the 
diagnosis of the condition he says that one must 
always keep malaria in mind, the two diseases hav- 
ing been very frequently confused, but the blood-pic- 
ture will serve to differentiate them. In a patient 
having the cutaneous tumours as the predominant 
symptom it would also be necessary to think of 
neurofibromatosis (von Recklinghausen’s disease). 
The affection occurring in a tropical country, 
frambeesia and Bouton d'Orient would likewise 
have to be considered in a differential diagnosis. In 
the former, suitable examination for the specific 
spirochste would be sufficient, while in the latter 
there would be the history of painless ulcers on the 
exposed parts, in which proper examination would 
reveal the Leishman-Donovan bodies. 

Finally the author reaches the following conclu- 
sions :— 

(1) In a case of Verruga peruviana, Eruption de 
Carrion, there was success in inoculating the disease 
into apes to the third generation, further transmis- 
sions being hindered only from want of material. 

(2) The lesions from the man and the apes 
resembled each other very closely histologically, 
were granulomatous in type and had peculiar 
lymph-vessel inclusion areas. l , 

(8) None of the organisms mentioned as specific 
for the disease were found either in the lesions 
from the patient or from the animals. 
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ATHLETICS AND CANDIDATES FOR 
SERVICE ABROAD. 


Tur medical examiner of young men for service 
abroad is often placed in a difficulty by finding that 
the heart, the kidneys, the digestion, and at times 
the lungs are affected more or less seriously by 
unwise indulgence in athletic exercises. Of these 
organs the heart is primarily affected, and secon- 
dary to the condition of the heart some one of the 
other organs are affected. School sports may, or 
may not, leave their stamp on the physical eondi- 
tion; the age at which most young men leave school 
to follow a commercial pursuit is about 17, and 
except occasionally no marked damage is done be- 
fore that age. The lads compete in their sports with 
others about the same age as themselves, and the 
strenuous endeavour to succeed is less evident at 
this stage of their career than when they leave 
school and enter into competition with men older 
than themselves. Besides, given average healthy 
organs, the effect of severe muscular effort on the 
condition of the heart and blood-vessels, up to 17, 
usually passes off fairly quickly, for these organs 
can accommodate themselves more readily to 
circumstances, and can recover their equilibrium as 
a rule without leaving deleterious consequences. 
After school life is over, when the young man joins 
a firm as clerk, lives in lodgings, and has his Satur- 
day afternoons only for athletics, the period of 
danger begins, Cooped up in an office for many 
hours, meals of the type calculated to engender 
dyspepsin—the hurried breakfast, luneh whilst 
standing at a bar, an office. tea, a lodging-house 
supper—little or no exercise during the week, and 
then an athletic outburst on Saturday afternoons 
represents the life of a young city clerk at the 
present day, or of a young accountant wishing to 
yo abroad. The Saturday afternoon exercise is 
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taken at the end of a week of indoor life with 
uuwholesome surroundings; the heart is suddenly 
called upon to respond to sprinting, long distance 
running, football, hockey, rowing, long distance 
eycling (Saturday and Sunday), or some one of the 
many forms of athletics in vogue, The muscular 
tissue of the heart increases in bulk for the time 
being, but for the remainder of the week lies 
tallow; week after week the process is repeated; 
hypertrophy and wasting alternate, and as the years 
pass the effects disclose themselves. Tt is the young 
man us above described that as a rule comes up 
for examination as to his fitness to proceed abroad 
to a tropical climate, and the medical examiner has 
to make up his mind on the matter. The writer, 
after considerable experience in such matters, is of 
opinion that only 20 per cent. of the young men 
coming up for examination are thoroughly sound 
physically, and if we were to eliminate all those 
who have one or two drawbacks, rejection of candi- 
dates would be the rule. The commonest ailment 
is dyspepsia, as gathered by the dilated state of the 
stomach and the stomach '* splash ° that ean be so 
frequently elicited. The candidate always denies all 
knowledge of dyspepsia, even when the stomach 
occupies the upper part of the abdomen as low as 
the umbilicus, and when splashing reaches from 
below the left ribs to the right hypochondrium. A 
stomach like a bucket of water is a common state 
with the city clerk, and he believes that the feelings 
to which he is accustomed is the normal condition 
of man. Can the medical man recommend a can- 
didate in such a state for service abroad? The 
answer is '" Yes " and " No." — The condition of 
the stomach is due to irregular and unwholesome 
diet, to want of exereise, &c.; a condition brought 
about by his meagre pay, his lodging environment, 
and the impossibility of getting exercise except at 
intervals. Once he gets to the Tropics his pay is 
Increased perhaps two or three fold; his messing 
and lodging are bettered; and exercise, even horse 


riding, is daily possible except in very out-of-the-way 
places. To send him abroad may probably cure 


his ailment, and prevent him becoming a ehronie 
dyspeptic, with all its complications, to which he 
speedily drifts if he remains at home. It is on these 
grounds, and on these alone, that a young man with 
a dilated stomach can be allowed to go abroad, and 
the medical examiner has to take the risk of the 
change effecting a cure, otherwise the rejection of 
candidates otherwise suitable would be 50 per cent. 
and over. The condition of the heart also causes 
hesitation on the part of the medical examiner to 
pass the candidate. The strenuous and occasional 
exercise has told its tale; by the time the young 
man reaches 22 vears of age (a usual age at which 
he comes up for examination) the heart is increased 
in bulk, the pulse-rate may reach 110 to 130, and 
is at the same time irregular, now fast, now slowed. 
The quicker pulse is put down usually to '* nervous- 
"oa mere delusion, for the pulse of a man with 
à healthy heart will not increase to well nigh 
double the rate under the “ excitement ’’ of being 
examined physically. The rate of the pulse is due 
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to the irregularity of exercise, the heart has lost its 
balanee owing to the alternating, excessive and 
complete absence of exercise. The apex beat is 
well to the left, the chest wall throbs violently, 
and the epigastric pulsation is pronounced. Such 
a candidate has usually a dilated stomach, and not 
infrequently a trace of albumin m the urine. He 
looks older than his years, and is of a reticent and 
secretive disposition. Should such a man be 
allowed to go abroad? Not as he presents himself. 
He should be given three months’ reprieve, and be 
told to live a healthy life; his exercise should be 
regulated, and a dietary should be laid down for 
him to follow. If at the end of three months’ care 
and treatment the signs and symptoms from which 
he suffered have not disappeared, or at any rate 
showed marked evidence of unprovement, it will 
be necessary to defer further examination for twelve 
months, or to state that the candidate is unfit for 
service in a tropical country. Now and again a 
young Oxford or Cambridge student comes up for 
examination; from one cause or another he has 
given up his University, and has determined to take 
to a commercial career. University life has, not 
infrequently, left its physical stamp upon him; he 
has been passing through the stage of no hat, no 
overcoat, no umbrella, no underclothing, no lunch, 
and excess of athleties. His heart is dilated; his 
pulse quickened, albumin in the urine occurs in 30 
per cent. of such men, and the temperature at 12 
noon jis as a rule one to two degrees above the 
normal. Can such a candidate be passed? Were 
it left to the writer he would advise the employer 
not only to refuse the candidate on physical 
grounds, but on intellectual grounds alone; for a 
man who has not the mental capacity to know how 
to clothe and feed himself and conserve his energies 
cannot be of much value to any commercial firm, for 
his grasp of things must be at a low ebb indeed. The 
young chartered accountants who seek employment 
abroad belong to a class with which the medical 
examiner has, as a rule, a good deal of trouble. 
They are usually some 22 years of age; they have 
just passed their examinations qualifying them as 
accountants. They are usually '' run down ” to a 
degree; on inquiry they will be found to have been 
working very hard, they have hud no time to take 
exereise, and they present a pieture of unfitness. 
Training for chartered accountants means whole 
days spent in an office, their time for study is 
limited to a degree, and they have to sacrifice 
everything that could promote their health to pass- 
ing their examinations. The consequence is the 
medical examiner finds it difficult to ascertain how 
much of the usually deplorable condition in which 
they present themselves is due to developmental 
physical inefficiency, or whether it is a mere tem- 
porary phase caused by overwork. No chartered 
accountant ought to present himself as a candidate 
for service abroad until at least three months ufter 
having passed his examination, for if he does so the 
medical examiner will require, as a rule, to send 
him away and advise him not to come up again 
until after a three months’ holiday. 


Reprint. 


INJURIES AND DISEASES OF MAN IN 
AUSTRALIA ATTRIBUTABLE TO ANI- 
MALS (EXCEPT INSECTS).* 


By J. Burton CLe.anp, M.D., Ch.M.(Syd.) 


Government Bureau of Microbiology, Sydney. 


Pr has seemed to me of interest and value to 
bring together, in one connected whole, all refer- 
ences to injuries or disease in man attributable 
to unimals that have been recorded in the Com- 
monwealth of Australia, and to incorporate with 
this such unpublished information as I have been 
able to obtain myself or through friends. The 
accompanying paper is the result of these labours. 
lt does not include snake bite, platypus poison, 
bites of the red-backed spider, and injuries from 
Insects. Dr. Tidswell has elsewhere dealt with the 
three former, and I have myself collected together 
data on the latter which were submitted to the 
Australasian Medical Congress last year. I am in- 
debted to many kind friends, who are severally 
mentioned in their proper places, for much valuable 
Information and for references. I am well aware 
that these records are incomplete, but trust that 
those readers who deteet omissions, or who have 
further information to supply, will be good enough 
either to communicate such to me, or to bring 
forward themselves sueh material as they possess. 


CLASS MAMMALIA. 


Injuries from Man.—The injuries received in 
assaults and murders are not dealt with here, 
being merely the same as occur in other parts 
of the world. As regards injuries received from 
aborigines, very few medical accounts of these 
uppear to be available, though many deaths have 
occurred during the colonization of Australia. 
The weapon chiefly used would seem to be the 
spear, its head being formed of chipped stone, 
broken telegraph insulators, bottle glass with 
jugged edges, fencing wire, &c. | 

Dr. Gaspare Spellinif has recorded in this 
connection, '' Two Cases of Spear Wounds Pene- 
trating the Chest." Both, cases occurred in 
North Queensland. In one, a Chinaman, the 
spear was embedded in the body for fully ten 


inches. The lung was evidently injured, as a 
rouring eseape of air accompanied the move- 


ments of respiration, but other important parts 
had escaped. The spear, with its iron point and 
barb made of fencing wire, was extracted and 
the patient recovered. The other case had ridden 
eighty miles on horseback with a spear in his 
body. This was removed but the head was left 
behind embedded in the lung. Next day, bleed- 
ing set in and the patient died of pulmonary 
hemorrhage. 
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* Reprinted from the Australasian Medical Gazette of 
September 14 and 21, 1912, by permission of the propriotors. 
+ Aust. Med. Gaz., Aug., 1885, p. 209. 
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Iu Dr. Wilson's narrative of a voyage round 
the world (p. 148), mention is made of a soldier 
of the 20th Regiment who was speared near the 
camp at Raffles Day in 1827 or 1828. The wound 
was dangerous, but the patient recovered. 

Injuries from other Mammals.—The — native 
ruts are for the most part few m number, and 
of small size. Records of injuries. from them 
seem unknown. In Flinders’ '" Voyage to Terra- 
Australis I8 a record of one of the sailors having 
attacked u large seal (this would be Arctocephalus 
Forsteri), meautiously at Kangaroo Island on 
April 15, 1802. ` He received a very severe bite in 
the leg in eonsequence, and was laid up until the 
ship's arrival in Sydney on May 9. I know of no 
records of injuries from whales. 

Amongst the marsupials, doubtless injury is 
sometimes received from the claws or teeth. The 
large kangaroos, given the opportunity, by hugging 
their antagonist and ripping his body with their 
hind claws, could produce, and doubtless have 
produced, fatal injuries in man. Carnivorous 
marsupials, such as the Dasyures (native cats), the 
Tasmanian Devil (Sarcophilus ursinus), and Tas- 
manian wolf (Thylacinus cynocephalus), might in- 
fliet severe wounds by their teeth. 

Injuries from the spurs of Ornithorhynchus 
anatinus, the platypus, are included in Dr. Tids- 
well's “ Researches on Australian Venoms."' 


CLASS AVES. 


Injuries from | Birds.—Birds do not seem, at 
first sight, likely to have any medical interest. 
Nevertheless, accidents may be attributable to 
them and one disease, psittacosis, due to an 
organism allied to the colon-like, food-poisoning 
group, is sald at times to be conveyed by certain 
American parrots to man. This disease has, 
however, not been recorded as yet from Australia. 

Our common ‘‘ magpies,’’ or piping crow-shrikes 
(Gymnorhina tibicen and G. leuconota) are, as 
many sehool-boys know, very aggressive during 
the breeding season. At this time, they will 
swoop down within an inch or so of the heads 
of unfortunate urchins, rarely of adults, and have, 
I believe, been known in this way to strike 
through the headgeWr and inflict. a« wound. Oar 
wedge-tdiled eagle (Uroetus audaz) has been 
known to attack and injure a boy near Bathurst, 
breaking his leg. The crow (Corvus coronoide) 
or raven (Corone australis), which so frequently 
attacks the eves of lambs and dying sheep, has 
been stated to have gouged out the eyes of an 
unconscious man lying in the open. 


CLAss REPTILIA. 


Injuries from Crocodiles.—Along the northern 
parts of Australia, crocodiles (Crocodilus pora- 
gous), popularly called alligators, are a definite 
source of danger. There seem no records of 
the nature of the injuries received. Banfield, in 
his '' Confessions of a Beachcomber,’’ refers to 
a native who was killed by one of these animals. 


— ———— —— ————— 


Injuries from | Turtles.—Danfield* says that, 
in some localities in the north of Queensland, the 
flesh of. the hiwksbill turtle (Chelone imbricata) 
Is suid to be imbued with a deadly poison. 
'" (Great care is exercised in the killing and butcher- 
ing, lest a certain. gland, said to be located 
in the neck or shoulder, be opened, as flesh cut 
with a knife which has touched the critical part 
becomes impregnated. One old. seafarer acknow- 
ledged that he nearly ‘ pegged out’ as the result 
of a hearty meal of the liver of a hawksbill.”’ 

Banfield also states that the flesh of the luth 
or leathery turtle (Dermochelys coriacea), which 
diets on fish, erustaeea, molluses, radiates and 
other animals, causes symptoms of poisoning. 
The species occurs in Torres Straits, though it is 
not common near Dunk Island. 

Injuries from  Snakes.—This portion of the 
subject has already been covered by Dr. Frank 
Tidswell in his *‘ Researches on Australian 
Venoms.” 

(‘Lass PISCES. 

Injuries due to Fish.—lnjuries. received from 
fish may be divided into two classes, wiz.: (1) 
Those directly due to injuries from bites, spines, 
&c.; (2) eases of illness due to eating poisonous 
fish. 

(1) The various sharks have a bad name along 
the whole coast of Australia as attacking man 
wherever the opportunity is present. The injuries 
received are frequently fatal, even when the in- 
dividual is rescued. 

The following particulars of a recent case in 
Sydney have been kindly furnished me by Dr. 
Prevost. The accident occurred on January 
26, 1912, high up an estuarine creek in deep 
water. The victim, in company with others, was 
bathing when he was suddenly seized, a large 
piece of the tissues of the inner side of the thigh 
being bitten out, the wound extending from two 
inches above the patella to the groin, including 
the penis and scrotum, but not entering the 
abdominal cavity. In its upper part it extended 
down to the bone. The bite was clean cut as if 
made by a knife, leaving no ragged edges, teeth 
marks or lacerations. The gaping ends of the 
profunda artery and femoral vein were similarly 
sharply divided as if incised, and the nerves ap- 
peared as if cut. The part seemed almost as if 
it had been gouged out. Though at imminent 
risk, the patient was rescued. He died from 
hæmorrhage and shock probably in about half a 


minute and before removal from the water. About 
forty-eight hours later, the shark itself was 


caught and was identified by Mr. D. G. Stead 
as a “whaler” (Carchariaf brachyurus). About 
two inches from its vent, were found the penis, 
serotum and part of the adjacent tissue of his 
victim, almost unchanged, though this amount 
of tissue was much less than that originally bitten 
out. In its stomach were some corned beef and 
fish. 





* Confession of a Beachcomber,” p. 158. 
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On February 20, 1912, the daily papers in 
Sydney recorded another case of an attack by 
a shark, in which the victim fortunately escaped 
severe injuries. The accident occurred at Coogee, 
Sydney, the patient foolishly having left the 
baths and swum out into the surf. A shark pur- 
sued him, and in spite of splashing and kicking, 
bit a piece out of his right leg, severely lacerated 
the left, and tore the right heel, then leaving him, 
when he managed to swim ashore. 
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Amongst the Rays, those commonly called 
" Stingrays ” are considered highly | dangerous. 


They ean produce à severe wound by means of 
the long-barbed spine attached to the tail. From 
the habit of lying partly eovered over in the sand 
they are naturally very dangerous objects to those 
who come upon them unawares. 

In a paper entitled ''On Fish Poison ” (Aus- 
tralian Medical Journal, September, 1877, p. 273), 
by Dr. E. M. Wirth, Surgeon to the Burdekin 
and Flinders District Hospital, Queensland, is the 
following account of a Stingaree or Stingray. 
“The fish possesses a long, flexible, whip-like 
tail, terminating in a bony spine, very sharp at 
the point, and furnished with sharp cutting 
teeth. When the ray attacks, it strikes its tail 
around some part of the vietim and forces the 
spine into the flesh, eausing a deep and lacerated 
wound. The fishermen say that the barbed 
spine is covered with some thick gelatinous sub- 
stance, containing probably the poison. 

A Chinaman, aged 20, was attacked in 1877 while 
uet-fishing by a Stingray, afterwards kHled. He 
felt a heavy body forced against his back and 
simultaneously a cord tightly drawn in lassoo 
fashion round his thigh. As this tightened, he felt 
a sharp body enter his thigh. The fish was killed 
and he was rescued. The patient fainted, but after- 
wards regained sensibility, but with paralysis and 
complete numbness of the injured limb. A fort- 
night later, the patient's strength failing, and a 
frightful odour coming from the wound, he was 
brought to hospital. On admission he had a pecu- 
liar stiff look and unusual glassiness of the efyeball, 
extreme weakness bordering on collapse, pallor, 
feeble heart, but ravenous appetite. The injured 
leg was not swollen, but sensibility was lost. There 
was a jagged, irregular sloughing wound, 24 in. 
deep, with a copious, very sickening, foetid, thin and 
dark grey discharge resembling the smell of rotten 
fish. There was no inflammation. With treat- 
ment the sloughs gradually came away, though 
small subcutaneous abscesses developed on the 
limb, large parts of muscles came away exposing 
the bone. Finally granulation occurred, though 
meanwhile the same fætid pus collected in the knee- 
joint. The patient eventually walked out cured on 
August 80.'' 

The various cat fish belonging to the family 
Plotosid# are common in Australian waters, whether 
estuarine or river. The injuries done by these ani- 
mals are very severe and out of proportion to the 
mechanical laeeration of the parts. They possess 
three spines, one dorsal, and two lateral, which 
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under ordinary circumstances are covered by skin. 
When the fins, which are attached behind them, 
are erected and put upon the stretch, the skin is 
burst through and the sharp pointed spine projects. 
At the base of the spine, by means of microscopical 
sections, I have been able to find à racemose gland, 
doubtless providing the poison which enters the 
wound made by the spine. I have not been able 
to follow out the duct by which the secretion 
escapes. In some estuaries injuries from these fish 
are very common. 

The following description, probably referable to 
the catfish (Cnidoglanis bostockii, Castlenau), was 
obtained from a boatman’s wife at Perth, in West 
Australia, detailing her own and her husband's 
experience. The latter, at the time of interview, 
September, 1909, was actually recovering from such 
an injury. She says that about twenty minutes 
after the injury is received, the finger feels numb 
and goes white, and pain shoots up the arm; if the 
injury be from a live fish, the symptoms are more 
severe. The dead fish, if trodden upon by naked 
feet, will produce severe symptoms; even the touch 
without a wound will cause symptoms. Pain in 
the armpit follows, if the lesion has been on the 
hand, and three or four hours afterwards a lump. 
The pain sometimes stops for several hours and 
then comes on again, and is very severe and of a 
shooting nature. It sometimes lasts as long as five 
days. Vomiting may occur at the beginning, 
though there is no sweating. The patient feels 
exhausted, and as if he would like to cut off the 
limb. If the end of the finger is '' stung,” for two 
inches above the part it becomes quite white and 
has a burning feeling. It can be put into boiling 
water without feeling any pain—it has in fact lost 
its feeling of heat or cold. It does not fester and 
blisters do not form. Her husband had been stung 
the day before about -11 a.m., and the aching had 
continued until 10 a.m. that day. He could not 
sleep during the night, and he felt as though he 
must hold the limb up. The treatment they adopt 
is to put the finger into kerosene. The effects of 
the female fish are more severe than those of the 
male. 

Numerous other oral accounts of similar injuries 
have all given very much the same history of the 
sequence of events. Extensive sloughing and 
secondary infections may apparently occur, as I 
know of an instance in which a boy’s leg had to be 
amputated, following on an injury received from 
standing with bare feet on a dead ‘‘ cobbler,” as the 
fish is called in Perth. The injuries thus received 
from the catfish resemble very closely those 
inflicted by the spines of the ‘‘ weaver” fish 
(Trachinus draco). Sir James Paget (Surgical 
Pathology, 1870, p. 368) refers to its effect on his 
brother, who suffered intense pain at the part 
affected and up the arm. Next day a black slough 
appeared at the puncture. 

In searching through the medical literature of 
Australia, references to injuries caused by the spines 
of these fish are very rare. The only one I have 
found was in the Australian Medical Journal, vol. 
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10, 1865, p. 174, where a quotation is given from 
the Riverina Herald. It is as follows, the catfish 
being evidently the Tandanus tandanus of Mitchell : 
“The bite of the catfish or Murray eel, as it is 
sometimes called, appears to be exceedingly danger- 
OUS. Poor old. Flora, the black lubra, whom we 
mentioned as having been injured by one of these 
creatures while wading through a swamp a month 
or two ago, has still a very bad foot and there does 
not seem any present likelihood of her recovery.” 

Mr. A. MacCulloch, of the Australian. Museum, 
has been good enough to give me the following 
references from Tenison Wood's ‘ Fish and Fish- 
eries of New South Wales," 1882. — Writing (p. 
81) on the Estuary Catfish, Cuidoglanis megastomas, 
Richardson, he says: '* There eun be no doubt that 
these spines are really venomous, and to be pune- 
tured by, one of them is a really serious matter. 
Not only is the pain intense, but the after conse- 
quences are generally grave. They give to 
fishermen a great deal of trouble with their nets, 
and often get their thorns entangled endeavouring 
to get through the meshes. William Annan, an 
aboriginal, accompanied a party net-fishing to the 
head of Darling Harbour one afternoon; the place 
was already celebrated for catfish, and after the net 
had been hauled, and being prepared again for the 
boat, a part of poor William's hand came in contact 
with the thorns of one of the catfish. This gave 
him great pain, and soon commenced to inflame, 
in consequence of which he had his arm amputated 
to suve his life. He lived long afterwards, and was 
useful and cheerful when out with fishing parties." 

The same author quotes (p. 49) Mr. Hill on the 
Fortescue, Centropogon Australis, Gunther; not 
Pentaroge marmorata, as he names it. '' We were 
out fishing one night with a net towards Chowder, 
a buy in this Harbour, and were accompanied by a 
black fellow named Wallace. He got hold of one 
of these fishes, which was in tie net rolled up, and 
he had put his whole force and pressure upon that 
spot. I never saw anyone in such pain for a short 
time. He rolled on the beach, then got up and 
ran about like mad. I was necessitated to give him 
at intervals all the grog that we had, and which 
consisted of nearly a quart of strong spirits. This 
Was scarce enough to cause the pain to leave, but 
it had the effect of deadening it, and in a couple of 
hours we were enabled to remove him to his camp, 
when a good sleep and the effects of the grog put 
him right again. Strong ammonia is the best 
thing which can be applied to these parts when 
stung with a fish-bone."' 

The same author, writing on the Bull-rout, 
Notesthes orbusta, Gunther (p. 48), says, '* Another 
peculiarity is that the spines about the head are 
venomous, and inflict most painful stings... . Now 
if any of these spines chanee to wound you, which 
they may easily do, for they are as sharp us needles 
and very strong, the pain is intense. It runs 
through the whole limb like fire. The injured part 
becomes red and inflamed. But except the pain, 
which all victims ussert is very agonizing, there are 
no serious consequences. . . . . Its sting is most 
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frequently felt by bathers, who tread upon it as 
it lies on the bottom amongst the weeds. The 
blacks held it in great dread, and the name ot 
Bull-rout may possibiy be a corruption of some 
native word. The venom is probably a mucus 
secreted by the skin, and not connected with 
any distinct. poison. gland." 

The stone fish (Synanceja horrida L.), whieh 
occurs. off the Queensland coast, can inflict a 
dangerous venomous wound. E. J. Banfield, in 
his '' Confessions of a Beachcomber,” says that 
the blacks treat such a wound by immersion of 
the part for a whole day in running water. The 
creature is pacific and harmless until handled or 
inadvertently trodden on. * A full dozen of the 
keenest of spines, all m a row, extend from the 
depression at the back of the head towards the 
tail, each spine hidden in a jagged and uneven 
fringe, whieh, when the fish is in its natural 
clement, can scarcely be distinguished from sea- 
weed. Bach spine is surrounded by a sae of colour- 
less liquid. (presumed to contain the poisonous 
element), which squirts out as the spine is un- 


sheathed. On the sides, and in lesser. numbers 
on the belly, are irregular rows of miniature 


cruters, which on being depressed eject to a distance 
of a foot or more, a liquid resembling in colour 
milk with a tinge of lavender. From almost any 
part of the body this liquid. exudes or ean. be 
expelled. 

Saville-Kent* 
properties. 

S. verrucosa, found at Port Darwin, as a label 
attached to u specimen in the South Australian 
Museum states, possesses similar organs containing 
a milky poison near the points of the spines. 

Saville-Kent! says that some of the Murene 
or reef-eels, which may attain a length of six 
or eight feet, being of aggressive habits and 
armed with formidable teeth, command  whole- 
some respect from the fishermen. Murena tes- 
sclata, Rich., is very pugnacious, and specimens 
u foot or so in length will strike viciously at, and 


also refers to its poisonous 


draw blood from, the hand that attempts to 
capture them. He also states that an allied and 
very ferocious species of reef-cel, attaining to 


a length of twenty fect, has been reported to him 
as frequenting the vicinity of some of the South 
Sea Islands, where it is more dreaded than 
sharks, and from the same locality likewise, a 
small species of electric eel. He has also heard 
rumours of a Barrier Reef electric species. 


Banfield states that the monstrous Groper, 
Promicrops italara, will follow a man in the 


water with dogged determination foreign to the 
nervous suspicious shark. He relates the case 
of a young blaek-boy, diving for béche-de-mer, 
who was attacked in this way, the fish taking his 
head into his capacious mouth and mauling him 
severely about the head and shoulders. 

(2) Fish Poisonous to Eat.—Very few references 


* * The Great Barrier Reef,” p. 280. 
t Ibid., p. 303. 
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to poisoning by fish, apart, that is, from putrid or 
bacteriologically contaminated fish, fresh or tinned, 


occur in Australian literature. The following 
appears in Aflalo’s ' A Sketch of the Natural 
History of Australia," 1896, p. 247. ‘‘ The 


poisonous toads (Tetradon) and porcupines (Dio- 
don), relatives of the huge but harmless sun-fish 
(Orthagoriscus), have often caused accidents to those 
careless or ignorant enough to eat them. Some 
lads were poisoned in this way at Coogee not many 
years ago, and a family of three died early in the 
century from the same cause." 

I am indebted to Mr. A. MacCulloch, of the 
Australian Museum, for the following reference 
(Richardson, Zool. Erebus and Terror, Fishes, p. 
63, who quotes Mrs. Meredith, Notes of New South 
Wales, London, Murray, 1844, p. 155). Writing 
on the toad fishes, Spheroides hamiltoni, Richard- 
son, from Port Jackson, he says, '' They are highly 
poisonous. . . . . I know one instance at least, of 
their fatal effects; a lady, with whose family I am 
intimate, having died in consequence of eating 
them. 

According to the Australian Medical Journal, two 
boys died at Randwick in 1871 from eating some 
catfish caught in Coogee Bay and cooked on the 
beach. They walked home in great suffering, and 
died almost immediately. 


PuvLvM MOLLUSCA. 


Bites of Shellfish of the Genus Conus.—Through 
the kindness of Mr. Charles Hedley, F.L.8., of the 
Australan Museum, Sydney, who has kindly 
placed the following references to bites from shells 
of the genus Conus at my disposal, I am able to 
submit a number of valuable accounts of the severe 
effects produced in man by careless or inexperienced 
handling of these animals. Save that one of the 
implicated species is found along the Great Barrier 
Reef, the subject is hardly to be considered as 
strietly Australian, but, in view of the interest 
attached to the observations, it seemed well to take 
this opportunity of bringing the references together. 
I am also much indebted to the courtesy of Mr. R. 
Etheridge, Curator of the Australian Museum, for 
permission to use the very valuable information 
supplied by Dr. Corney, the original of which is 
filed amongst the Museum Kecords. 

The accounts have been arranged with some 
attempt at chronological order. 

ADAMS, A. (Zool. of the Voy. of H.M.S. '' Samu- 
rang," p. 19, 1850).—The following account of the 
bite of Conus aulicus is given :— 

‘Its bite produces a venomed wound, accom- 
panied by acute pain, and making a small, deep 
triangular mark, which is succeeded by a watery 
vesicle. At the little island of Mayo, one of the 
Molueeas near Ternate, Sir Edward Belcher was 
bitten by one of these cones, which suddenly ex- 
tended its proboscis as he took it out of the water 
with his hand, and he compared the pain he 
experienced to that produced by the burning of 
phosphorus under the skin. . . . . The instrument 
which inflicted the wound in this instance was prob- 
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ably the tongue, which in these molluses is long 
and armed with two ranges of sharp-pointed teeth.” 

Gray, J. E. (Ann. Mag. Nat. Hist. (2), xii, p. 
178, August, 1853).—Gray quotes the above 
account, and says that Mr. Adams informed him 
that the cone adhered to the hand by its mouth like 
a leech, as deseribed by Adamson, 

Brennetrr ('! Gatherings of a Naturalist in Austral- 
asia, ^ 1860, p. 382) says, in a footnote: ‘* The 
common Conus teztilis of Linneus is found at 
Anaitum, and other islands of the New Hebrides 
group; the animal is poisonous. On biting its cap- 
tor, it injects a poisonous and acrid fluid into the 
wound, occasioning the parts to swell, and often 
endangering the life of the injured person." 

Mr. Hedley informs me that this information is 
repeated by Coxon (Proc. Roy. Soc. Q'lund, x, 1898, 


p. 3). 
CROSSE AND MARIE (Journ. de Conch., xxii, 
1874, p. 853).—The authors give the following 


information, roughly translated, about the poison- 
ous bites of C. textile and C. tulipa, Linne., New 
Caledonia. 

The fact already mentioned by many English 
naturalists of the venomous properties of the bite of 
C. textile was confirmed at New Caledonia. After 
an ocular test, a native of Ponebo, having been 
stung on the hand, found in his hand and the corre- 
sponding arm a considerable swelling accompanied 
by very severe pains; this swelling persisted for 
some time. In this country the error is committed 
of attributing to the operculum of the cone the act 
which proceeds from its lingual teeth. 

C. tulipa, Linne., Ille Art, Ile des Pins, Ile 
Lifon. According to M. le Dr. Marie, the bite of 
this animal is as venomous as that of C. textile. 

Woopwarp (' Manual of the Mollusca,” 3rd 
Edition, edited by halph Tate, 1875, p. 228).—In 
speaking of the genus Conus it is stated that these 
C. aulicus sometimes bite when handled. 

MoxTROUZIER, R. P. (Journ. de Conch., xxv, 
1877, p. 99).—This writer states that at one of the 
Loyalty Islands, C. marmoreus, which occurs 
abundantly, was known,to cause accidents by the 
bite of its lingual apparatus. In the New Hebrides 
accidents, caused by the bite of C. textile, were 
frequent. 

This species, Mr. Hedley informs me, occurs off 
the Queensland Coast (Great Barrier Reef). 

GARRETT, A. (Journ. of Conch., 1, 1878, p. 365). 
—This article contains the following information : 
C. tulipa, Linn. (Viti Islands, Tonga, Samoa, 
Kingsinill Island, Caroline Islands, Cook's Islands, 
Society Islands, Panmotu Island, Marquest Island, 
Sandwich Islands). 

“ When collecting at the Panmotus, I found 
three examples of this species, and held them in 
my hand while searching for other shells, when one 
suddenly threw out its long slender proboscis and 
punctured one of my fingers, causing sharp pain 
not unlike the sting of a wasp.” 

Hixpe, Dr. B (Proc. Linn. Soc., N.S.W., ix, 
1885, p. 944).—In this article Dr. Cox read a letter 
from Dr. Benjamin Hinde, R.N., of H.M.S. 
“ Diamond,” containing information in reference to 
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the poisonous effects of the bite inflicted by Conus 
geographus, Linn., on the natives of New Britain. 
The summary of this is as follows: His attention 
was first directed to the question by a native of 
Nadup, of New Britain, who, seeing him with the 
specimen of Conus geographus in his hand, re- 
marked, '' Suppose he bite he kill me.” On fur- 
ther questioning the native stated that the fish 
would bite, and that the bite was polsonous, and 
it always killed people unless they cut themselves 
all round the place bitten so as to let the blood run. 
Mr. R. Parkinson, of New Britain, cotton planter, 
also supported the statement as to the effects of the 
bite of the Conus. Later Dr. Hinde himself saw a 
native on the Island of Patupi, Blanche Bay, New 
Britain, who had been bitten by one of these shells, 
at onee eut small incisions with a sharp stone all 
over his arm and shoulder, from which the blood 
flowed freely, and he explained that if he had not 
taken these precautions he would have died. On 
examination of the place where he had been bitten, 
a small mark about the size of a threepenny piece 
between his finger and thumb was seen. Upon 
elose examination of this area, two small incisions 
in the centre were seen, from which evidently no 
blood had come. He stopped the blood of the 
numerous euts on his arm and shoulders with hot 
wood ashes, and the arm seemed to be stiff and use- 
less for the time. But Dr. Hinde did not know 
whether the effects of the bite or the cure were 
responsible for this state. Many other natives 
when questioned stated that the bite of this cone 
was deadly. Dr. Cox also mentioned that the Rev. 
W. Wyatt Gill had recorded the fatal effects of the 
bites of €. fertilis, Linn. — Mr. Hedley has been 
unable to find this reference. Mr. Brasier had 
also informed Dr. Cox that he had known severe 
effects caused by the bite of Conus tulipa, Linn. 

HkprnEYv, C. (Appendix to Thomson's '' British 
New Guinea," 1892).—Information from a Papuan, 
p. 283. Copied by Cooke (Cambridge Natural His- 
tory, Mollusea). 

Mr. Hedley says that ' The natives are quite 
aware of the poisonous bite inflicted by several of 
the Cones. While collecting on a coral reef, I once 
rolled over a boulder and exposed to view a living 
Conus tertile. Before I could pick it up, one of 
my coloured companions hastily snatched it away, 
and pointing to its '' business end,” explained with 
vivid gesticulations, its hurtful qualities. He 
would on no aceount allow me to handle the shell, 
but insisted on putting it himself into my bottle of 
spirits." 

HaLLEN, Dr. A. Herperr.—The following report 
by Dr. A. Herbert Hallen. was forwarded to the 
Australian Museum, Sydney, by Dr. B. G. Corney, 
from Fiji, September 10, 1901. Accompanying it 
was a shell, identified as Conus geographus, said to 
be similar to the one that inflicted the severe bite 
described. The following is the extract from the 
Government Medical Officer’s Report, Levuka, for 
the month of June, 1901 :— 

“I had under observation the case of an Euro- 
pean lady here who was the subject of a severe 
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form of poisoning by a shell-fish, of the species ot 
which a shell is now sent for identification. 

"The lady was fishing not far from the shore 
in the evening, with her family and native servant 
in the boat. The shell-fish having been obtained, 
the boy cracked it to extract the meat, which was 
large in quantity for the size of the shell, and having 
cracked. the shell, handed it to his mistress with 
the meat hanging from its internal attachment. 
To free the flesh she inserted her little finger to- 
wards the upper end, and, she declares, felt the 
animal shoot out a sharp-pointed thing which pene- 
trated her finger and caused such a peculiar sensa- 
tion that she at once called out that she was bitten 
and poisoned. 

The poisonous matter is said to be the yellow 
pulpy matter at the thieker end of the shell; it 
might, of course, be merely reproductive or digestive 
tissue, or again there might well be a modification 
of some secretory gland to form a protective poison 
gland, and in the latter case, nature would surely 
provide along with the poison, some mechanical 
means to promote Injection into an enemy. 

‘The point of puncture in this ease was minute, 
and only to be seen with great care; indeed, that 
it was a puneture was much less readily seen than 
the local effect of the poison which caused a bluish 
discoloration of the surrounding tissues. It was 
situated at the point of the patient's little finger 
near the side of the nail. Through so small a pune- 
ture, and in so short a time as was allowed to its 
Insertion (she did not unfortunately suck the 
wound), but 4 most minute quantity of the poison 
could have entered the circulation, yet the effects 
were most grave. Locally a numbness was first 
experienced. This extended rapidly up the arm, 
which became paralyzed, and the paralysis spread 
thence rapidly throughout the body. It was pecu- 
liar that not only was general muscular control 
abolished, even so far that the head had to be sup- 
ported over the trunk in order that unimpeded 
breathing might be allowed to continue; but there 
was a loss also in a lesser degree (as I think) ot 
sensation, with numbness and ' pins and needles ' 
beginning in the arm and becoming generalized 
through the body, and to more marked degree there 
was a disappearance of muscular sensation and a 
complete absence of knee jerks. The patient con- 
stantly asked where her limbs were. Utterance 
was thick and indistinct. The respiratory and car- 
diac museular apparatus did not at any time parti- 
cipate to a dangerous degree in the paralysis. The 
stomach, however, may have been affected (or was 
it the recti abdominis and other abdominal muscles) 
for I could not induce vomiting. When at its worst 
some three or four hours after the poisoning began, 
the condition distinetly affected the throat, and a 
good deal of distress was caused by the difficulty in 
removing accumulated fluid. The poison seemed to 
me to clearly belong to the class of which curari 
is the type. Of this I felt assured as soon as I had 
examined the patient and observed the freedom ot 
the respiratory and circulatory centres from its 
actions compared with the absolute abrogation of 
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voluntary museular paralysis so that, the patient 
weighing sixteen stone odd, I felt a good deal of 
anxiety as to whether the arms would not dislocate 
at the shoulder when the body was lifted in the chair 
by the hands under the armpits; indeed it was 
exceedingly diffieult to move the patient, all the 
parts being so abnormally vielding. "The treatment 
I adopted was merely directed to the sustaining of 
life till the poison should have been destroyed. The 
heart and lungs were quite equal to their work if 
other circumstances could be kept favourable. This 
was done by placing the patient in a semi-recum- 
bent position in a canvas chair, and by keeping the 
head in such a position that breathing and swallow- 
ing were facilitated. I should have liked to relieve 
the circulation by inducing vomiting, but failed to 
do so. Had I had strychnine with me I should 
have injected it hypodermieally, but I did not feel 
justified in leaving the patient to get it. Urination 
was Involuntary. The worst was past in about six 
hours. The wound was made about 9.30 p.m. 
Paralysis lasted on with steadily diminishing inten- 
sity till late next day, but the numbness lasted con- 
siderably longer in the injured finger, and for a 
month after the patient experienced a shock in the 
little finger on hard impaction—as in playing the 
piano. This was the last symptom to clear up, 
unless the sore eyes which began and lasted later 
are to be attributed to this poison as their cause. 
Though natives declare that recovery from fish 
poisoning is often complicated by sore eyes, yet 1 
am not aware that the tradition would apply to this 
kind. I have heard since of other cases of this kind 
of fish poisoning, and among others of a Kadava 
woman who died before she could be got from the 
shore. "' 
(To be continued.) 


a cree 


Hotes and Mews. 


THE SECOND ALL-INDIA SANITARY 
CONFERENCE AT MADRAS. 


(Concluded.) 


TOWN IMPROVEMENT IN LUCKNOW. 


THE Honourable Rai Ganga Prasad Varma Bahadur 
(Lucknow), in his note on “Town Planning and Town 
Improvement,” gave an account of four town improve- 
ment schemes that had been successfully carried out 
by the Municipal Board of Lucknow. He advocated 
large State expenditure on improvements and the 
grant of facilities. He thought that land for new 
houses should be sold freehold or given on ninety-nine 
years’ lease. He was against levying any rate on un- 
earned increments as people would be unwilling to pay 
any rate on their property merely for the fact that a 
new road was going to be constructed at some distance 
from their holdings. He laid special stress on the fact 
of having selected offices entrusted with land acquisi- 
tion work. He thought that Government should 
encourage philanthropic bodies to form new “ bastis," 
and that capitalists should be persuaded to find money 
for building sanitary houses. In his experience the 


people were ready and willing to spend ten rupees for 
every single rupee spent by the local body on town 
improvement schemes. 


BUILDING BYE-LAWS FOR CITIES. 


Major S. A. Harris, Sanitary Commissioner, United 
Provinces, in his paper on “ Building By-laws for 
Cities," referred to the difficulty in enforcing by-laws, 
and gave instances of by-laws having been trans- 
gressed without adequate penalties. The control of 
the erection and re-erection of buildings was sought 
after by members in some municipalities, but many 
Municipal members complained of the worry to which 
they were subjected by their friends and electors to 
try to obtain some concession or escape from the 
operations of certain by-laws in their individual cases. 
It would be preferable if members were protected 
from those importunities by delegating their executive 
powers to an official chairman or to a health officer 
with whom the individual would have no direct 
concern. It was with a view to the relief of the 
members from an invidious position that health 
officers were enrolled in provincial service and appeals 
against their actions could only be directed to the 
Commissioner and the Sanitary Board. He sincerely 
hoped, therefore, that Municipal members would adopt 
a method of delegating their powers for the control 
and enforcement of by-laws. 


TOWN IMPROVEMENTS AND DRAINAGE IN INDIA. 


Mr. V. Devasikamani Pillai, Sanitary Engineer, 
Hyderabad, next read a paper on “Town Improve- 
ments and Drainage in India." He said that pro- 
posals for town aud village improvements should go 
hand in hand with proposals for large cities. In every 
town and village in India they found congested areas 
and people went on building valuable houses in those 
areas, and those towns were far beyond the reasonable 
operation of sanitary rules and regulations. Sanitary 
inspectors and reports were very necessary there. 
There were several methods of improving smaller 
towns, some of which were:--- 

(1) Leaving open areas for ventilation by purchas- 
ing old unhealthy houses. 

(2) Building up à new town close by the old and 
diverting the people to that locality in the way, having 
all public buildings constructed in that locality. 

(3) Facilitating transit by extending tram lines to 
the extreme limits of the thinly populated area. 

(4) The introduction of several public bathing 
houses, latrines and urinals would considerably im- 
prove the health of the people as well as their houses. 

(5) The construction of publie schools for children 
was very essential. It had a great education value, 
for the children would be trained to have higher ideas 
of sanitation when they saw a fine house in the 
school. 

(6) Great attention must be given to the health of 
children by scattering over the whole town small play- 
grounds. 

(7) As pure air was very essential, town improve- 
ment trusts and village improvement trusts must be 
immediately organized. 

(8) Surface drains must be immediately built. 
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SMALL RESIDENCES ON TRUST ESTATES. 


The following short note on “Small Residences on 
Trust Estates," prepared by Mr. Watson, Engineer 
to Bombay City Improvement Trust, was then pre- 
sented :— 

Formerly houses were built closely packed together 
as a security against robbery and physical violence, 
but in a more peaceful age such necessity no longer 
exists. In spite of this, however, and on increasing 
recognition of the fact that overcrowding underlies 
the prevalence of numerous diseases, 1s productive of 
plagues and epidemics, and reacts generally in a dele- 
terious manner on the mental, moral and physical 
welfare of the human race, great difficulty, owing to 
apathy on the part of the tenant and the avarice of 
the house owner, is still experienced in launching any 
scheme of improvement. 

The solution lies in co-operation between the two 
classes, and the paper proceeds to show how this is 
possible to the advantage of both, decent sanitary 
accommodation at & reasonable rental to the tenant, 
and a fair return of his capital to the owner. A large 
area of land recently acquired by the City Improve- 
ment Trust, Bombay, is taken as an example, and 
plans showing the “lay out” are discussed, types of 
houses with drawings and estimates of cost are 
shown, and the whole financial details of the scheme 
explained. 

RELIEF OF CONGESTION. 


Dr. Amritaraj, Health Officer, Civil and Military 
Station, Bangalore, next introduced his paper on 
“The Relief of Congestion in the Civil and Military 
Station, Bangalore, and Results." In doing so he 
said that attention was first directed to the need of 
sanitary reform by the periodical recrudescence of 
plague from 1898 onwards, and though minor im- 
provements were made, the real campaign against 
congested and insanitary areas commenced in 1906. 
In this year a thickly-populated area of the native 
bazaar, known as South Blackpully, was chosen for 
demolition and reconstruction on improved lines. This 
area which covered 51.53 acres contained 1,952 
houses with a population of a little over 12,000. In 
selecting houses for demolition, main thoroughfares 
were avoided and new roads were driven through the 
worst slums so as to facilitate the circulation of air, 
and open spaces were provided. A large population 
was necessarily unhoused, and to provide accommoda- 
tion for these people, and also to encourage emigration 
from slum areas, a plot of land of 50.35 acres in 
extent was acquired and laid out in plots for building 
purposes. In this area, now known as “ Fraser Town," 
all facilities were given for building, but under im- 
proved building regulations which are detailed, and up 
to date, no indigenous case of plague has occurred 
there. Now a further extension of 47 acres has been 
acquired, and this is being laid out, and it is hoped 
that the sale of plots will cover not only the cost of 
acquisition, but also the laying out of roads and drains, 
water and light, and a central park. Various details 
of the improvement schemes are given and the better 
health conditions which have resulted are shown in & 
series of statistical appendices. 

Dr. Nair said that he did not want to go into 
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details, but there was one particular idea underlying 
them all : he would like to have an expression of opinion 
from that Conference on the following point, Was a 
municipality justified in acquiring more land than is 
absolutely necessary for an improvement, and selling 
the remaining land, after the improvement had been 
effected, at the enhanced rate caused by the improve- 
ment? This appeared to be permissible in Bombay 
and Caleutta, but it was not so in some of the local 
Governments of India. In the opinion of the Madras 
Government only what was required for the improve- 
ments was allowed to be retained, and the rest had to 
be resold to the owner at a price at which it had been 
bought. If that opinion were generally held, the cost 
of improvements would fall heavily upon the local 
hodies, whereas if the land could be retained and sold 
at the enhanced price the cost could be easily met 
by the profits. He would not press the Conference to 
pass a resolution at that time, but he would like the 
Conference to pass a resolution on that point on 
Saturday next. 

The Honourable Rai Ganga Prasad Varma said that 
local bodies have power to acquire land for frontages 
of new houses. A question was put to the Legislative 
Council of the United Provinces, and that was the 
opinion they had given in reply. 

Dr. E. G. Turner pointed out that Bombay had 
power to acquire land outside the plot required for 
improvements, and to resell it at a higher price. 

The Honourable J. P. Orr said he thought it was the 
policy of the Bombay Trust to take up more land 
than was required for the improvements. He thought 
it was fully justified when they considered that if they 
only took up so much as was required for roads the 
owners on either side had their land bettered but paid 
nothing for it. It was because of that that he thought 
the municipality should be allowed to take up more 
than is required for its roads, and they would thus get 
the benefit of a better return for their improvements. 

Babu Bepin B. Bramachari, L.M. and S., asked 
whether the Corporation could deliberately take more 
land than was necessary for publie utility with the 
view of making a profit for public works. 

Major W. W. Clemesha said that he thought that 
what Dr. Nair was inquiring was whether the Land 
Acquisition Act in any province would allow of acquir- 
ing more land than was required for publie purposes. 
They were not entitled to take more land and resell it 
under that Act. It was necessary, if that was desired, 
to have a special enactment. It could not be done 
under the present Land Acquisition Act. This ended 
the discussion. 





Siotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

3.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should com- 
municate with the Publishers. 

5.—Correspondents should look for replies under the heading 
‘* Answers to Oorrespondents."' 
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THE ROLE PLAYED BY FUNGI IN SPRUE. ee Ne 
By Aupo CasTELLANI, M.D.(Florence), 9ytoquposT | | ow GS Gd dE 
Director, Government Clinique for Tropical Diseases, Colombo, XE MCN EXC ILE 
AND ujepa&ary | b dq ode Go ap 
GrorGE C. Low, M.A., M.D., ia ud ec ee SS ris ad 
Lecturer, London School of Tropical Medicine. Le | | B | | em 
‘Tne fungus theory of sprue is an old one. asou] | bor xí d. ee 
Kohlbrugge, in 1901, describing the ulcers on the adm x MCN: factum 
tongue and the intestinal contents, found a fungus PO | ao es KE GS es de 
which he believed to be identical or closely allied to. —. | DE - Ae 
the Oidium albicans, the hyphomycete known at né uj ums 
the present time under the name of Monilia albi- eunv[ar | So wc dx c 
cans. He observed the same organism in the stools 
&nd in the vomit of four other patients suffering uei | d cb we We apo wb 
from the same disease. He concluded that the 
fungus was the etiological agent of the malady. PLSI | lb dd Rd 
This theory has later been upheld by many TOP es 
authorities, especially amongst Dutch and French led | dio e ee 
observers. At the present day the hyphomycetic mog | GO > 200 cO 9 
theory still has a number of supporters. Daniels 
states that it is possible that sprue is due to some eMqos | ocoooo 
yeasts, but it is not proved, while Le Dantec goes GEM a TE DS 
so far as to call the disease Blastomycosis nie SM AE md iis 
tinalis. This authority has described a sac- < aios | Ooooooco 
charomyces as the cause of the disease. = zu de cum puts 
Lately, having hed the opportunity of studying 9 oROUIQUIV | SO .O uu 9 
several cases of sprue, we have carried out a num- E —— mde inq NM E 
ber of researches to determine what róle, if any, z sm [ocoooo 
fungi play in the etiology of the disease. Out of a z | au 
series of eight cases we have observed fungi, either i waned | eee oe 
in the saliva or stools, in all but one. The one in A — | Ooooco 
which they were absent was a typical case, but the ; - — ——— 
stools were not frothy, their reaction was not acid, fa eyaus | a O 4 O0 OO 
and as a general rule there was no diarrhea. eee ere, ay ge ee ERR 
Remarks on the Fungi found.—All the fungi = ert | eer T S 
found by us belong to the genus Monilia, namely, Vl ns LAM 
Monilia enteric, Cast., M. fecalis, Cast., M. insolita, dEO1UN229g g 2 “ao « 
aN ih intestinalis, Cast., M. rotunda, Cast. - -— 
To these fungi already described by one of us idus co oo O 
(A. C.), we are now in ie position to dd another, dia: | Se a 
a new species, of which we here gi ie |o co © na u d 
description. A omm [2 322-42 
This fungus was isolated by us from scrapings oc O mo el. uu. O 
taken from the tongue which isi inoculated into DE 18 ES NES mc. 
maltose agar tubes. We may say in passing that esoon| | he. Q «4 g 
certain cellular histo-pathological changes noticed by | e 
one of us recently, were seen in the scrapings. Xi snunrT ole <2 alž à g & 
After forty-eight hours the inoculated tubes pre- Mx xw i E 
sented two types of colonies, some being rather E 
large and of a creamy white colour, while others 5 
were extremely small, translucent, and dew-like. E 
The latter were colonies of a streptococcus, the 4 e 
former were those of a fungus. ls . 200 g $ 
Subeultures of these were made in various sugar | 8 2448 DE 
agars, in gelatin, in serum, and in & number of BOT CUM M od 
sugar broths. | 3 = 3 =. 3.58 
The fungus on a slightly acid-solid sugar medium | 3 S 3 3 8 8 
(maltose and glucose) grows very abundantly, giving Some den ls 
rise to round colonies which soon coalesce into a S R 8 S x 8 
creamy white mass with smooth surface. On this 8 85555 
I I mom oun" 


medium the fungus grows principally in the shape 
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of a succharomyces, but a few mycelial forms may 
also be observed, especially in the condensation 
water. On alkaline media growth is much less 
abundant, and there is a complete absence of 
mycelial forms. On gelatin the fungus grows fairly 
well, the medium is not liquefied. On serum 
growth is rather scanty, and there is no zone of 
black pigmentation round the growth, as is the 
case with some species of Monilia, such as M. 
fecalis, M. insolita, &e. Litmus milk is first 
decolorized and then clotted, the clot being finely 
granular. As regards sugar reactions the fungus 
produces acid and gas in glucose, maltose, and 
levulose, while it produces acidity without gas in 
saccharose, dextrin, galactose, and glycerin. It has 
no action on the following sugars: Lactose, dulcite, 
Mannite,  raffinose, arabinose, adonite, inulin, 
sorbite, inosite, amygdaline, and isodulcite. 

The cultural characters of the fungus, together 
with those of the same genus previously found in 
the mouth and intestinal contents of man, are given 
in the following table. For comparative purposes 
another table is given in which the cultural charac- 
ters of all the Monilias so far known are collected. 
This table, compiled by one of us (A. C.) has 
already appeared in the Journal of Clinical Research. 

Presence of the Fungi in the Stools of Sprue 
Patients.—As already stated, we have found fungi 
of the genus Monilia in seven out of our eight cases. 
The fungi are generally present in large numbers 
when the stools are very frothy. In such cases the 
microscopical examination of a minute portion of 
the frothy part of the motion may reveal the 
presence of enormous numbers of spore-like bodies 
and mycelial elements. There would seem to be an 
intimate relationship between the reaction of the 
intestinul contents and the presence of the fungi. 
We have often observed that by giving very 
large repeated doses of bicarbonate of soda the 
fungi apparently disappear, or at least decrease, in 
amount, and the frothy diarrhea goes, as well as 
the feeling of flatulence from which the patients so 
often complain. It is probable that sodium bicar- 
bonate given in large doses, Ey removing or decreas- 
ing the acidity of the intestinal contents, may check 
the growth of Monilia fungi which, as one knows, 
grow far better on acid than on alkaline media. 

Fungi found in Normal Individuals and in People 
suffering from various Discases.—All the fungi 
found by us in the stools and in the mouths of sprue 
patients have also been observed by us in the 
Tropies in the stools and occasionally in the mouths 
of normal individuals, as well as in patients suffer- 
ing from various diseases such as enteric fever. 

It is to be noted, however, in our experience, that 
the finding of fungi in temperate or cold climates 
is of rare occurrence. 

Pathogenicity of the Fungi found.—From some 
experiments made by us these fungi, provided they 
are given in moderate amount in food to the lower 
animals, such as rabbits and monkeys, have 
apparently no definite pathogenic action. It is 
interesting to note, however, that rabbits inoculated 
.sub&uteneansly ,, with cultures of them elaborate 


agglutinins in their blood and these are to a certain 
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extent specific, namely, the inoculated rabbit de- 
velops a distinct amount of agglutinin only for the 
species with which it has been inoculated. 

The intraperitoneal inoculation of massive doses 
may give rise to an acute purulent inflammation 
and death. In a case studied a pseudo-tubercular 
peritonitis resulted. 

Conclusions.—From our clinical, pathological, 
and experimental experiences we can confirm the 
opinion whieh we have always held, namely, that 
fungi are not the real cause of sprue. That there 
may be secondary hyphomycetie infections, especi- 
ally in the last stages of the disease, is certain, and 
that these fungi may play a part in the production 
of some of the symptoms, such as the frothiness of 
the stools, is possible. Analogy supports this view. 
In scabies, for example, the main part of the 
symptoms is due to a secondary invasion by 
staphylococci and not to the primary or real cause, 
the acarus, while in tuberculosis of the lungs the 
so-called typical serotine fever is not due to the 
tubercle bacilli, but to secondary streptococcal 
infections. | 

If we may express our opinion we believe that 
sprue will ultimately turn out to be an infectious 
disease, probably of protozoal origin. 





A CASE OF BLACKWATER FEVER SHOWING 

THE CELL INCLUSIONS OF LEISHMAN. 

By ANDBEW BALFOUR, x M.D., B.Sc., F.R.C.P.E., 

Director, Wellcome Tropical Research Laboratories, 
Gordon College, Khartoum. 

Tue following case is chiefly of interest in that I 
found in the peripheral blood the chlamydozoa-like 
bodies recently described by Leishman and also be- 
cause some attempt was made to carry out research 
upon it by the experimental method, so much 
neglected in the past and so strongly advocated by 
Craig [1]. 

Further, dark field illumination was employed in 
the examination of the peripheral blood, a procedure 
not hitherto, I believe, adopted in the disease. 

Both for access to the case and for the clinical 
details I am indebted to the kind courtesy of 
Captain A. G. Cummins, R.A.M.C., attached to the 
Egyptian Army. l 

No. 1723, Nafar (Private) Ibrahim. Shalabi, an 
Egyptian belonging to the Medical . Corps, was 
admitted to the Military Hospital, Khartoum, on 
December 17, suffering from high fever and vomit- 
ing, accompanied by the excretion of a '' port wine ”’ 
urine. 

This was the patient's second attack of black- 
water, as he had suffered from it at Roseires, on the 
Blue Nile, in October, 1912. 

On recovering, he went on leave to Egypt in 
November and was ill for about fourteen days when 
on leave. He returned to the Sudan in December, 
arriving in Khartoum on December 14. He was 
taken ill on the night of December 16, at the time 
when the weather was distinctly cold, dosed him- 
admitted to,hospital on 
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mentioned, he was restless, had an enlarged spleen, 
‘a tender abdomen, and was considerably jaundiced. 

I saw the case on this day and about 20 c.c. of 
blood were taken from a vein in the arm, citrated 
and inoculated almost immediately into a young 
Cercopithecus xthiops (sabzxus), which weighed 
1.12 kilos, whose temperature was 102.6° F., and 
whose blood was found to present no apparent 
abnormality. At the same time wet films were 
secured for the dark field method and dried films 
for staining. 

It may be said at once that the history of the 
case was uneventful. The patient was put im- 
mediately on Hearsey’s treatment, enemata of 
warm salines were given and hot linseed poultices 
were applied to the loins. 

On December 18, there was little change, the 
pulse being rapid with a tendency to dicrotism, but 
fortunately urine was passed in fair quantity. The 
treatment was continued and the enemata were well 
retained. 

About midday on December 18, the urine began 
to clear and thereafter the patient rapidly improved, 
so that on the 20th the perchloride and soda mix- 
ture was stopped and the patient given a tonic. 
Thereafter his complete recovery was only a ques- 
tion of time. 

Turning now to the blood examinations, it may 
be noted that three preparations examined by the 
dark field method on December 17 showed no 
abnormality. In one of the stained films in a cell, 
probably of an endothelial nature, I came across 
inclusions exactly resembling those described by 
Leishman [2], and which he suggested might be 
of a chlamydozoal nature. These are shown in 
fig. 1, while fig. 2 represents a ruptured '' chrome "' 
cell found in another of the films. In none of the 
films examined, eight in number, were any malarial 
parasites found, but, as will be remembered, the 
patient had taken a dose of quinine when he first 
felt unwell. No other blood parasites were found. 
I thought it worth while making a differential 
leucocyte count from one of the films taken on the 
first day of the illness. The following is the result, 
500 cells being counted :— 


. Bosinophiles | = 0.4 per cent. 
Polymorphonuclears its. 23. o 
Large mononuclears 11.2  ,, 
Transitionals VN 4.9  ,, 
Large lymphocytes 2.9: ys 
Small lymphocytes 0.4 ,, 
Basophiles ... T. 0.4 


The increase of large mononuclears and transi- 
tionals, the decrease in eosinophiles and the small 
number of lymphocytes form noticeable features 
of the count and point to a malarial condition. So 
far as one can tell from an ordinary film examina- 
tion there was a leucocytosis present. 

Blood for examination was again taken on 
December 19, but though three stained films were 
carefully searched no further inclusions or chrome 
cells were found. As before, malarial parasites 
‘were jabsent, and there was nothing to indicate a 
spirochetgsis, | A, normoblast and a megaloblast 


noting that the number of eosinophiles had 
markedly increased. Possibly this may be looked 
upon as a favourable omen as regards prognosis in 
cases uncomplicated by helminthic infection. 

The cells containing the special inclusions were 
like those described by Leishman and the reticular 
nature of their cytoplasm was well marked. The 
inclusions themselves closely resembled those 
originally seen by Leishman, though I did not find 
the ring forms taking on the deep pink colour of 
which he speaks. Possibly my specimens were not 
so well stained. He speaks of them exhibiting a 
considerable variation in shape and this I also 
found to be the case, some even resembling little 
clubs or rods. Like Leishman, I found that cells 
containing them were not abundant in the blood, 
though, curiously enough, I, so to speak, stumbled 
on one after a few minutes’ search. Most of them 
were to be found along one or other edge of the 
film. I met with no example of the erythro- 
phagocytosis of which he makes mention, but, as 
stated, a chrome cell was found. As fig. 2 shows 
very clearly, many of the deep-staining chromatin 
granules from the ruptured cell were ring shaped 
and some of them were of comparatively large size. 
With the unruptured chrome cell one is quite 
familiar, especially in films coloured deeply by the 
Giemsa stain. 

An examination of several blood films made on 
December 31, when the patient was convalescent, 
showed no cell inclusions, but a well-marked 
eosinophilia was present. There is not much to 
note about the single animal inoculation performed. 
The citrated blood was injected subcutaneously, but 
at no time did the monkey exhibit any sign of 
illness, nor did its urine become affected. 

One point, however, may be mentioned. The 
animal’s blood was frequently examined after the 
injection, and on every occasion I came across 
cells like those shown in fig. 3. It will be 
noticed the appearance is not, at first glance, 
unlike that of the cells containing Leishman’s 
granules. At the same time there are distinct 
differences. The granules in the monkey’s blood are 
short, stout rods and are never in a ring form. 
They stain a little differently to the Leishman 
granules, being distinctly basophilic and in un- 
ruptured cells are arranged in a more regular man- 
ner than are the inclusions seen in the blood of 
blackwater fever cases. After finding them in 
several films I re-examined my first slides taken 
at the time the injection was made and I soon 
found that they existed also in these films. I do 
not remember having previously seen them in the 
blood of monkeys, though it is true they are only 
conspicuous in the case of ruptured cells. It 
would appear that they are probably normal cell 
granules in the monkey, at least they have nothing 
to do with the injection of the blood from the 
blackwater case. It seems worth while mention- 


ing them as they might be mistaken for Leishman's 


inclusions by persons carrying out experimental 
work in this way. 

bo Tag ty the nature of the true inclusions, I see 
‘that 'S hilling Torgau [8], in d'paper justto hend, 
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Fic. 2. 
Blaekwater Fever: Leishman's Cell Inclusions. Blackwater Fever: Ruptured Chrome Cell. 





Fic. 3. Fia. 4. 


Blood of Inoculated Monkey : Ruptured Cell, showing Cell Inclusions in Blood of a Malarial Case. 
Short Rods and Granules. 


To illustrate a paper on ** A Case of Blackwater Fever, showing the Cell Inclusions of Leishman,” by ANDREW 
Batrour, C.M.G., M.D., B.Sc., F.R.C.P.E., D.P.H. 
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says that the larger forms are phagocyted normo- 
blastic nuclei and that the smaller cannot be dis- 
tinguished from the plasmosomes of Wolf and 
Ferrata. I did not encounter Leishman's large 
forms, but I agree that the small granules are very 
like the plasmosomes which I have figured else- 
where (Fourth Report Wellcome Tropical Research 
Laboratories, vol. A, Plate vi, fig. 8). At the same 
time these plasmosomes occur in lymphoid mono- 
nuclears, while in blackwater the host cells would 
seem to have an endothelial origin. This, how- 
ever, does not necessarily disprove Schilling- 
Torgau's view. When I first read the description 
given by Leishman, the possibility of their being 
of spirochetal origin occurred to me, but Sir William 
Leishman informed me that they did not resemble 
the spirochetal inclusions in red cells which I have 
described in Sudanese fowls. Now that I have 
seen them I am wholly in agreement with this view. 
The chlamydozoal theory is very interesting and 
suggestive, but at present, of course, it is nothing 
more. I have sometimes wondered if blackwater 
fever might not be the expression of a human 
spirochetosis. We know that Schaudinn thought 
yellow fever might be of this nature and due to 
an ultra-visible form of a spirochsete. Marchoux, 
Salimbeni and Simond [4] were also of this 
opinion. Stimson [5] has actually described 
spirochætes in the kidneys of yellow fever cases, 
and blackwater and yellow fever are certainly like 
each other in many ways. 

Anthony [6] says he found a spirochæte con- 
stantly present in the peripheral blood of 187 cases 
he examined and he boldly claims it to be the cause 
of the disease. I confess his brief and emphatic 
announcement does not impress one and certainly 
in this relapse case I found no evidence of spiro- 
chetal infection, even by the dark-field method. 

. Harford [7] mentions a distinct association be- 
tween blackwater and what is stil erroneously 
called ‘‘ tick fever," and mentions two cases of 
men who suffered from tick fever in Africa and 
shortly after returning to England died of black- 
water. Here, however, the spirochetal infection 
may only have acted as a debilitating agent in 
cases saturated with malaria. It may be of in- 
terest to mention that I remember a British officer 
telling me that a fortnight before contracting black- 
water fever in the Bahr-el-Gthazal Province he had 
heen badly bitten on the scrotum by a tick. 
Ornithodoros moubata, however, is not known to 
occur in the Southern Sudan. 

It would not be very difficult to build up some 
sort of a case for the spirochetal origin of black- 
water, but I do not propose to plunge into specu- 
lation of this kind, even though Leishman states 
that such relaxation may occasionally be permitted 
the weary research worker. It is, perhaps, a pity 
one did not carry out investigations on a larger 
scale when a case thus presented itself, but the 
fact is I had not the necessary time and had the 
single monkey inoculated shown sign of illness it 
would then have been possible to perform sub. 
inoculations. 

I doubt very much, however, if blackwater is 
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anything more than the special action of depress- 
ing influences exerting themselves along with the 
malarial toxin and therefore I do not think much 
is to be gained from the experimental method in 
this disease. Still it must not be forgotten that 
what appear to be well-authenticated cases of black- 
water fever occurring without any previous malaria, 
notably, perhaps, that by Rodenwaldt [8] in 
German East Africa, have from time to time been 
recorded. 

In the light of our present knowledge, however, 
blackwater fever is more a '' symptom complex ” 
than a well.defined disease, so that errors in 
diagnosis are likely enough to occur. 

Until the vexed question of etiology is settled it 
would appear advisable to employ the Levaditi 
silver method or one of its modifications in the 
study of the organs from fatal cases. The use of 
dark-field illumination or of the Burri method 
(Harrison’s [9] recent modification of which 
appears likely to be useful) also seems indicated 
in the study of the blood and tissues in blackwater 
fever. I would conclude by again thanking Captain 
Cummins for his courtesy and help. 
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* Infectious Diseases 


Note. 


Very shortly after completing this paper I received 
for examination the blood of a British officer who 
had recently returned to Khartoum from Roseires, 
on the Blue Nile, a notoriously malarial station 
where blackwater fever is known to occur. 

The officer in question was suffering from a fairly 
severe attack of fever, and had dosed himself with 
quinine. He had no symptoms of blackwater and 
no malarial parasites were found in his blood, but 
I discovered the fine example of cell inclusions 
shown in fig. 4. There was a marked increase of 
large mononuclear leucocytes. The patient re- 
covered without any untoward symptoms. 

In thinking over matters, I have been wondering 
if we may not be on the wrong tack looking for 
parasites in blackwater fever. Is it not possible 
that some biting insect may introduce into the 
blood stream a toxin in the shape of a powerful 
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hemolysin? That some insects do contain hemo- 
lysins we know, and it is conceivable that such 
might be injected and, acting on red corpuscles 
already predisposed to hemolysis, through the 
influence of malaria, or some other detilitating 
condition, induce the state of things encountered 
in blackwater fever. Considering how small a 
quantity of any such toxin would probably be 
injected it is perhaps difficult to conceive of its 
possessing such potency, but the final effect might 
only follow several injections, or repeated injec- 
tions; while it is possible the virulence of the 
hemolytic toxin might be heightened after intro- 
duction into the human body, perhaps only after 
a lengthy period. I fear I am now in the happy 
realms of speculation, but put forward the sugges- 
tion as one which would meet many difficulties and 
which, for all we know to the contrary, may have 
a basis of truth. When we remember how pro- 
foundly the toxins of Agchylostoma duodenale, in 
all probability, affect the state of the blood it is 
perhaps not asking too much to request considera- 
tion of the above-mentioned hypothesis, which, so 
far as I know, has not been hitherto advanced. 
———— dM 

Sand-fly Fever.—From June to September, 1912, 
161 cases of sand-fly fever and 112 cases of malaria 
were admitted to the Military Hospital, Parchinai. 
Capt. E. C. Taylor, I.M.S., and M. H. Khan, 
Assistant Surgeon, give an interesting account of 
these cases in the Indian Medical Gazette, Decem- 
ber, 1912. The authors use the term ''sand-fly 
fever '" as opposed to ''three-day fever," for the 
period of pyrexia in 161 cases was as follows: One 
day, 73; two days, 55; three days, 24; four days 
or more, 9. 

Three notable features of sand-fly fever are 
pointed out by the authors :— 

(1) Complaint of very severe body pains. 

(2) Presence of catarrhal signs. 

(3) Slow pulse. 

In differentiating from malaria one may note that 
in sand-fly fever the patient complains of severe 
pains and not of fever. In malaria their answer to 
the question '' What is the matter with you? ” is 
'* I have fever,” not ‘‘ I have pains.” 

As to the catarrh, the first cases were isolated 
under suspicion of being ''early measles.’’ The 
face is red, eyes suffused, fauces injected. There 
is well-marked, angry-looking injection of the soft 
palate clearly dividing this from the uninjected 
mucous membrane over the hard palate. 

In malaria the patient though flushed and with 
red eyes during the paroxysm will next morning be 
pale, with clear fauces and palate, and though his 
temperature be nearly normal his pulse-rate is 
generally over 100. In cases of sand-fly fever with 
temperature of over 100, the pulse-rate rarely 
exceeded 100; and next morning when the tempera- 
ture would be over 100, the pulse would be be- 
tween 80 and 90, and soon drops to 60 or 70. 

The presence or absence of an enlarged spleen 
gives little help; because there is nothing to prevent 
the subject getting sand-fly infection, even though 
his spleen is enlarged as a result of malaria. 
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OPIUM SMOKING BY THE CHINESE. 


AT the present moment the opium question, in 
its financial and politieal aspect, occupies a pro- 
minent place in the publie eye. Opium from India 
in huge quantities, in value some £12,000,000, is 
said to be in the hands of merchants engaged in 
the China trade, and the question of the loss thereby 
threatened is in danger of becoming an international 
one. The reason why the opium chests have accu- 
mulated in the treaty ports of China is due to one 
of two causes: either the Chinese have ceased to 
smoke opium and require neither the imported 
opium from India nor the home-grown Chinese 
product, or the Chinese are continuing to smoke 
opium and are being supplied, not with the im- 
ported, but with the home-grown drug. The crux 
of the question from a political standpoint turns, 
therefore, on whether the Chinese are continuing 
to smoke the opium produced in China or not. 

If it is the case that the Chinese have ceased to 
smoke opium everyone will rejoice, and none more 
so than the medical missionaries in China, who have 
continued to preach of the evils consequent upon 
opium smoking. Even in pre-republican times the 
people of China were so well in hand, that had the 
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authorities wished to do so an edict from the throne 
would have stopped opium smoking within a month. 
Such an order, however, was not forthcoming ; and 
if not, why not? Either the authorities did not 
consider opium smoking severely detrimental to the 
publie health of the community, or for financial 
or political reasons an edict of the kind was in- 
expedient. Now we are given to understand opium 
smoking is forbidden by law, therefore opium in 
any form, imported or home-grown, is contraband. 

This sudden conversion, if conversion it is, to a 
high sense of publie morality and super-sanitary state 
is most interesting; and in view of such a sudden 
change one is asked, from & medical point of view, 
whether the sudden stoppage of opium smoking to 
one habituated to the use of the drug is detrimental 
in any sense. In a general way the answer is: No! 
it is not detrimental to suddenly leave off opium 
smoking. A prisoner habitually addicted to opium, 
when sent to gaol and suddenly deprived of the 
drug, is not placed in any danger in a physiological 
sense, and nothing but good results as far as the 
general health is concerned ensue. The smoker's 
mental state is another thing, and without com- 
pulsory isolation, as in gaol, it is doubtful if anyone 
inured to the use of opium for years has ever had 
sufficient courage or self-control to suddenly stop 
the practice. It is, therefore, theoretically sound 
legislation from a public health point of view that if 
the opium smoker is to be cured he should be pre- 
vented getting opium altogether, for it is only by 
forcible withdrawal that the custom can be checked. 

There is another aspect, however, of the use of 
opium in China, independent of the mere debauch 
point of view. As a medicine in chest complaints, 
and in fever from every cause, it is widely used. 
In asthma, emphysema, chronic bronchitis, and in 
tubercular disease of the lungs, opium is 
smoked or eaten as a means of allaying cough. 
The writer has never seen an opium smoker in 
China who had not some disease of the respiratory 
organs; this, however, is nothing to go by as far as 
the prevalence of the habit goes, for as a doctor the 
writer was not likely to see opium smokers who 
were not affected by some form of illness. Still, 
there is the fact, and it is a question whether the 
habit engendered the disease, or the disease deter- 
mined the habit. The latter would appear the more 
probable, and moreover, the continuance of the use 
of opium seems to have some restraint upon the 
advance of pulmonary tuberculosis once it is 
established. Certain it is that, with & tubercular 
affection of the lung which seemed to be universal, 
the opium smoker appeared to live on far beyond a 
period that the severity and extent of the infection 
would seem to render possible. That opium is & 
curative agent in consumption cannot be enter- 
tained, but that it delays the rapidity of its advance 
would seem highly probable. 

In fever of all kinds opium is used in China. In 
malaria we know that it was used in England for 
ague, which prevailed so extensively and persistently 
throughout the South-Eastern counties and in the 
fen countries until the middle of the last century. 





The fever powder in use in England, and handed 
over to the farmers when they asked for ague 
powders when they journeyed to market, consisted of 
opium, arsenic, and quinine or powdered cinchona 
bark. The powder was given after & mercurial 
purge had been administered, so that malaria was 
treated by our immediate predecessors not by mere 
quinine, but by four of the most potent drugs 
known—namely, mercury, opium, arsenic and 
quinine. One specific drug for each specific 
disease was not in vogue in those days, and recent 
investigations have shown that two or more potent 
drugs are necessary before the blood parasites can 
be reached and destroyed. But there were fever 
mixtures long before quinine and cinchona bark 
were known, and in these opium was ever present. 
The well-known ''fever'' tincture was used for 
some 4,000 years before Dr. Warburg, of Vienna, 
added yet another drug—quinine—to the twenty-two 
drugs already present. The use of opium, there- 
fore, in China will continue for many a day; it will 
be used more extensively in China than in any other 
country, not only from the mere fact of the 
enormous population, but because a far larger per 
cent. of the population use opium in cases of illness 
than in any other country in the world. The quantity 
of opium required in China will therefore continue 
to be large, and whether grown at home or imported 
is not a matter of consequence from a purely medical 


point of view, but financially it means a great deal 


to the merchant. If the Chinese have stopped the 
cultivation of the poppy, then as it is & medicine 
which is used as a household remedy for many ail- 
ments amongst the 400,000,000 of people inhabiting 
China, a large quantity must be imported to supply 
the legitimate demand of the country. On the other 
hand, if the importation of opium from India ceases, 
it need not imply bad faith on the part of the 
Chinese if they continue to cultivate the poppy, for 
the just medicinal demands must be satisfied, and 
it is shown above that this is large. 

At the present time the Chinese newspapers are 
asking why are not the missionaries speaking out 
upon the subject and helping them in their demand 
that the foreign importation be arrested. The 
answer is: that the missionaries have already done 
their part; it is due to the foreign missionaries that 
even the Chinese authorities know how widely 
spread the use of the drug in China is; they have 
by lectures, at public meetings, in their reports, and 
in the newspapers time and again, and for years, 
dealt with the subject, and they have succeeded in 
rousing public opinion on the matter both in Britain 
and in China. It is the missionaries we have to 
thank for a serious attempt to enable China to get 
rid of a deadly trammel to her welfare and advance. 


——————— 


MR. AUSTEN CHAMBERLAIN has received £200 from 
the Suez Canal Company towards the sum of 
£100,000 he is raising for the London School of 
Tropical Medicine. The fund now amounts to 
£45,000, 
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Annotations. 





The Health of the Canal Zone.—Gorgas, reporting 
on the Health of the Canal Zone for the month of 
October, 1912, states that the total number of 
deaths from all causes among employees was thirty- 
eight, divided as follows: Disease 28 and violence 
10, giving the annual average per thousand of 6.71 
and 2.39 respectively. 

Among employees for the month of October of 
each year the annual average death-rate per 
thousand was as follows: 1904, 20.31; 1905, 32.85; 
1906, 46.68; 1907, 25.97; 1908, 12.98; 1909, 9.95; 
1910, 10.19; 1911, 11.08; 1912, 9.10. 

The annual average death-rate per thousand in 
the cities of Panama and Colon and the Canal Zone, 
including both employees and civil population, for 
the month of October of each year was as follows: 
1905, 56.62; 1906, 46.40; 1907, 30.19; 1908, 27.91; 
1909, 16.62; 1910, 23.61; 1911, 21.35; 1912, 23.08. 

In segregating according to race, the annual 
average death-rate per thousand from disease among 
employees was: For whites 3.84 and for blacks 7.66, 
giving a gencral average for disease of 6.71. For 
the same month during 1910 the annual average 


death-rate per thousand from disease among whites: 


was 4.51 and blacks 5.98, giving a general average 
of 5.58; and in 1911 from disease among whites 
4.87 and blacks 10.56, giving a general average 
of 9.15. 

Among employees during the month deaths from 
the principal diseases were as follows: Cirrhosis of 
liver, 1; lobar pneumonia, 4; malaria fever, æstivo- 
autumnal, 1; tuberculosis, 8; leaving 14 deaths 
from all other diseases and 10 deaths from external 
violence. 

No cases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus during 
the month. . 





Cholera Vibrios in the Biliary Passages.—Major 
Greig, I.M.S., in the Lancct of November 23, 1912, 
describes the occurrence of cholera vibrios in the 
biliary passages. He gives details of the clinical 
notes and post-mortem examination of the case in 
which this important observation was made. The 
case presented several interesting and suggestive 
features: (1) After the acute phase the patient 
lived for twelve days, dying from uremia. (2) The 
presence of cholera vibrios in the bile and the 
pathological changes in the gall-bladder. (8) The 
presence of the organisms in a consolidated area in 
the lung also. (4) The pathological investigations 
indicated that the changes found in the organs were 
the result of toxic action, the origin of this poison 
being probably the cholera vibrio growing in the 
bile. It would appear that us the vibrios die the 
intracellular toxin is liberated and passes into the 
system. (5) The pathological changes in the cecum 
closely resembled the condition found in the large 
intestine of rabbits after subcutaneous or intra- 
venous injection of Shiga’s bacillus. From a con- 
sideration of these facts Greig believes that it will 


be necessary to revise the present conception of 
the distribution of the cholera vibrio in the tissues 
of man, and this revision may help to clear up 
certain unexplained problems connected with 
cholera. 


Bilharziasis in Australia.—Nelson, writing in the 
Australian Medical Gazette of November 9, 1912 
(No. 408, vol. xxxii, No. 19), describes three cases 
of Bilharzial infection. Two of these cases, one a 
woman, the other à man, had never been out of 
Australia, so this means the disease has been intro- 
duced into that country. 

The woman lived at a timber mill, where an ex- 
soldier from the Transvaal, suffering from bilharzial 
disease, acted as a storemun. She undoubtedly then 
had contracted the disease from him, but in what 
way it is difficult to say, as bathing facilities were 
nil, rain water was used for drinking, and the pipe 
water for the mill was pumped from a place over 
a hill a mile away. Nelson thinks that the infected 
man might have contaminated the bread he handled, 
with his fingers soiled with urine, as he had to 
micturate almost every half hour. The other indi- 
genous ease was a West Australian male, aged 21, 
who had never been out of West Australia. He 
lived twelve miles away from the timber mill, but 
the eontour of the country made it impossible for 
any drainage to come from there. He had once 
been, for a period of two weeks, at the mill more 
than a year before the onset of his first symptoms, 
so any connection betwen the two cases is not by 
any means clear. His occupation was a platelayer, 
and Nelson thinks he may have got his infection 
from the flushing of a lavatory car used by a person 
suffering from the disease. The recurrence of such 
cases is a serious menace to Australia, and the 
Central Board of Health has now made such cases 
notifiable. In this way it will soon be ascertained 
if the infection is widespread or not. 





Demonstration of the Treponema pallidum.—In the 
Journal of the Royal Army Medical Corps for Decem- 
ber, 1912, Major Harrison describes a modification of 
the Burri method of demonstrating the Spirochæta 
pallida. The method in his own words is as 
follows :—- 

A disadvantage of Chinese ink for demonstrating 
Spirochzta pallida is that unless it is prepared by 
centrifugalization or, as Captain Frost has recom- 
mended, by the addition of tincture of iodine, the 
field is too granular to make the detection of S. pallida 
at all easy. 

Major Harrison has found that a more homogeneous 
field is easily obtained by substituting for Chinese ink a 
a suspension of collargol. The suspension is prepared 
according to the directions of the makers (Chemische 
Fabrik von Heyden), one part of the powder being 
made up with nineteen parts of distilled water. The 
powder is first put into a black bottle (or an ordinary 
bottle wrapped round with black paper) and the 
distilled water poured on it. After standing for a 
few minutes the bottle is well shaken and again 
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allowed to stand, it is shaken again and is then ready 
for use. The suspension is used exactly as if it were 
Chinese ink, a loopful of the suspected serum and one 
of collargol being mixed together at one end of a 
microscope slide and then spread like a blood-film. 

The film may be examined with an oil-immersion 
lens as soon as it is dry; spirochetes appear white 
on & reddish-brown field which is almost perfectly 
homogeneous. The examination requires & fairly good 
light, but good daylight is sufficient. 

As a diagnostic measure this method of demon- 
strating S. pallida has the same disadvantages as the 
Chinese ink, the chief of these being loss of the 
characteristic movements of the spirochseta. Under 
dark-ground illumination extremely delicate spiro- 
chetes may be seen in the secretion obtained from 
the surface of sores which were non-syphilitic. Major 
Harrison therefore strongly urges that particular care 
be taken to clean the sore beforehand so as to prevent 
surface organisms from contaminating the exudate 
from the deeper layers. 


— —ÓMMMÓ — 5 


Primary | Splenomegaly.— Mandlebaum, in the 
Journal of Experimental. Medicine for December 1, 
1912 (vol. xvi, No. 6), describes a case of primary 
splenomegaly. 

As a result of his studies he states that primary 
splenomegaly of the Gaucher type is a distinct disease, 
related in all probability to the blood diseases. It 
begins usually at an early age, frequently affects 
several members of a family, and runs a chronic 
course. 

The clinical manifestations are: pronounced hyper- 
trophy of the spleen, subsequent enlargement of the 
liver, absence of palpable lymph nodes, absence of 
jaundice and ascites, absence of characteristic blood 
changes, discoloration or pigmentation of the skin, 
and a tendency to epistaxis or other hemorrhages. 

The lesions are found in the spleen, lymph nodes, 
bone marrow, and liver. These organs show the 
presence of iron-containing pigment, and large multi- 
nuclear cells with a characteristic cytoplasm. In the 
early cases peculiar large phagocytic cells arising 
from atypical large lymphocytes are found in the 
follicles of the hwmopoietic system. After leaving 
the follicles these cells possess phagocytic qualities for 
a certain period. As a result of the phagocytosis the 
cells enlarge, the nature of the cytoplasm changes, 
and the cells acquire a characteristic vacuolated and 
wrinkled appearance. The cells are carried from the 
spleen through the portal system to the liver, where 
they are destroyed. The irritation produced by this 
destructive process gives rise to an increase in the 
intralobular connective tissue. 

The disease is eminently a chronic one, without 
any of the manifestations of malignancy, and always 
terminating as the result of some intercurrent 
affection. 

The etiology is unknown, although a family pre- 
disposition to some toxic agent which causes an irrita- 
bility of the follicles in the hemopoietic system prob- 
ably exists. The possibility of some protozoan 
infection as an etiological factor must not be over- 
looked. 
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Malaria in the Andamans.—S. R. Christophers in 
‘‘ The Scientific Memoirs by Officers of the Medical 
and Sanitary Departments of the Government of 
India ’’ (New series, No. 56) writes on malaria in 
the Andamans. He believes that his observations 
enable him to draw some very definite conclusions 
as regards the disease in those parts. 

The chief carrier of malaria in the Settlement is 
the Nyssomyzomyia ludlowi, he states, a species 
which breeds in and about salt swamps, and was 
not found at a greater distance from salt or brackish 
water than half a mile. 

The species of parasite proved to be carried by 
this anopheles was malignant tertian. It is prob- 
able, as happens with other species, that it carries 
all forms of the parasite. | 

Whether any part is taken in the transmission 
of malaria by the other common species, Nam. rossi 
and Myzorhynchus barbirostris, is doubtful. In any 
case, the latter species could only be an important 
carrier within the forest. The mere clearing of the 
land has made it unimportant even in regard to 
numbers. 

Owing to the distribution of Nsm. ludlowi, malaria 
in the Settlement is confined to a belt around the 
margins of the harbour, and is absent, or nearly so, 
from villages more than half à mile from the sea 
coast or the salt swamps associated with it. This 
freedom from malaria is seen even m inland villages 
situated on the margins of swamps, amidst rice- 
fields, and near jungle. 

In the case of some villages malaria was found in 
the portions lying nearest the sea, but not in the 
inland portions. 

The endemicity even within the malaria belt is 
not strikingly high, and only one large village (Port 
Mouat) showed a spleen rate of over 50 per cent. 
This moderate endemicity is associated with a 
moderate prevalence only of anopheles. Suitable 
conditions for breeding were unlimited, but fish of 
the genus Haplochilus were very common, and were 
found in all waters but those of a very temporary 
nature. 

The predominating type of parasite among the 
children in the villages was simple tertian. Among 
convicts admitted to hospital and among the con- 
valescent gang, quartan infections formed 50 per 
cent. or over. The carrier was the same, and there 
is little reason to doubt that the quartan parasite 
predominated in the case of the labouring convicts 
because circumstances favoured relapses, whilst 
actual transmission of the disease was not very active. 

It is interesting to note that though infection 
with malignant tertian at the time of Christophers' 
visit was very little in evidence, yet the only two 
infected anopheles encountered were infected with 
this type of parasite. 

There is some reason to believe, he thinks, that 
proportionate prevalence of the different forms of 
parasites in any community is dependent upon (a) 
activity of transmission (numbers of anopheles 
carriers); (b) factors increasing or diminishing the 
number and continuance of relapses. 

Malignant tertian (producing gametes) most 
abundantly increases whenever transmission is 
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active, i.e., the numbers of anopheles are high. 
Quartan, producing few gametes but peculiarly 
prone to relapse and to remain for long periods in 
the blood, relatively increases when transmission 
is low, but factors favouring relapse high. Simple 
tertian is an intermediate form able to assert itself 
most when transmission is moderate and the 
antagonism to relapses not too high (native children 
as against well-fed Europeans who suffer most from 
malignant tertian due to fresh infection). 

It remains to be seen, he thinks, whether the 
frequency of relapses at different periods after the 
original infection does not differ in the case of 
different parasites, still further enabling one to 
explain the prevalence of different species of 
parasite under any given conditions. 





Fistulous Diseases of the Buttocks: A Clinical Entity. 
—In a paper read before the Society of Tropical 
Medicine and Hygiene in December, 1912, Dr. James 
L. Maxwell writes that in South Formosa and South 
China a disease of some rarity is met with, the 
cardinal symptom of which is the spread of deep 
fistulous tracks throughout the subcutaneous tissues 
of the buttocks in all directions. 

The disease is a rare one; only oneor two cases in 
a year are seen at the Tainan Hospital, with an in- 
patient list^of about 2,700 patients a year, and an 
out-patient clinie of twice that number. The disease is 
said by the patients to commence with an apparently 
ordinary fistula in ano, a complaint very common 
there, but it differs from this in being almost painless. 
From the original fistula, fistulous tracks spread in 
all directions over both buttocks, til the whole 
surface is outlined by a maze of tracks, communi- 
cating with each other, and marked on the surface 
by raised and indurated lines, opening here and there 
by small pinholes, which discharge a serous pus. 
The actual pain is very slight, but the discomfort in 
sitting is sometimes marked. Owing to the lack of 
actual pain, the patients are long in seeking treat- 
ment, and the cases he had seen had lasted from one 
to five or more years. Treatment proves most un- 
satisfactory. Slitting up and scraping the sinuses 
seemed to be of but little permanent value, and the 
radical excision of the whole of the affected tissues 
was impossible, owing to the large areas involved. 

For the last ten years he had been seeking some 
pathological explanation of these cases. He was satis- 
fied that they are not pathologically connected with the 
ordinary fistula in ano, which yields very satisfactory 
results to the ordinary surgical treatment. One’s 
first idea of a chronic disease of this nature was to 
refer it to the parasites of syphilis or tubercle. The 
cases have, as a rule, no specific history, however, 
and they do not improve in the least on anti-syphilitic 
treatment; nor does microscopic examination of 
sections of the tissues confirm the suggestion that 
the disease might be syphilitic. 

Tuberculous fistulae round the rectum is a well- 
known disease. Dr. Maxwell’s experience was that 
in advanced cases these were very painful; that the 
fistulous tracks tended to spread deeply in the 
ischio rectal fossa, and that there was a complete 





absence of the massive induration that is characteris- 
tic of the cases under discussion. Further, micro- 
scopical examination entirely negatived any suggestion 
of tuberculosis. 

When in England, a few years ago, he asked Sir 
Patrick Manson to suggest the cause of the condition, 
and his advice was to be on the look-out for a 
mycotic parasite as the causal agent. Dr. Maxwell 
had tried to do this since returning to Formosa, but 
with negative results. He wished to state quite clearly 
that he did not think this was at all sufficient proof 
of the absence of such a parasite. Some of these 
micro-organisms, such as those of actinomycosis and 
madura foot, were easily recognized, and he was 
certain that they were absent from the cases. Others, 
such as the germ of sporotrichosis can be determined 
only by their development on culture media, and both 
lack of time and lack of apparatus made it impossible 
for him to engage in such an investigation. 

Since he began to regularly examine the pus from 
the sinuses, he had found, in all of the few cases that 
came to hospital, the presence, and that in large 
numbers, of amcebse, conforming he believed to the 
type of Entameba histolytica ; and he threw out the 
suggestion for further investigation, that the disease 
was due to the entrance of these amcebex into the 
tissues, possibly from an original simple fistula in ano. 

The following points were in favour of such a 
suggestion :— 

(1) Anything like this condition had never been 
seen by him in any other portion of the body surface, 
and this suggested the probability that the position of 
the rectum and anus had some causal relation with 
the disease, as for example in conveying the causal 
agent to the site indicated. 

(2) The known character of the amcebs# in the 
colon to form chronic sinuses, burrowing beneath the 
mucous membrane. 

(3) The chronic and relatively painless nature of 
the disease. 

(4) The absence of any suggestion of syphilis or 
tubercle in these cases. 

Dr. Maxwell wished definitely to claim for the 
disease a separate clinical entity. With some hesita- 
tion he suggested that the causal agent was the 
Entameba histolytiéa. 

The cases were rare, his time and apparatus very 
limited, and he desired that others more qualified to 
speak on the problems raised should have their 
attention drawn to this disease. 

In the discussion that followed Dr. Maxwell’s paper, 
Dr. Aldo Castellani pointed out that Kartulis had 
described an apparently identical disease in Egypt. 
Furthermore Dr. Castellani had seen similar cases 
in Ceylon, and from the lesions, in every case, he 
had been able to isolate a blastomyces which he 
considered to be the causal agent of the disease. 

Dr. C. M. Wenyon stated that the mere finding of 
amoebe in discharges did not prove their causal rela- 
tion to the disease, for amcebe could easily have 
wandered into the sinuses from the gut; especially 
so when one remembered that as many as 60 per 
cent. of the healthy population harboured such 
parasites in their gut. 
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Beprint, 


INJURIES AND DISEASES OF MAN IN 
AUSTRALIA ATTRIBUTABLE TO ANI- 
MALS (EXCEPT INSECTS).* 


By J. Burton CLevanp, M.D., Ch.M.(Syd.). 
Government Bureau of Microbiology, Sydney. 


(Continued from p. 31.) 
PHYLUM ARTHROPODA. 
Class Arachnida. Order Acarina. 


Injuries by Mites.—Mites are of interest from the 
irritation and annoyance produced by them when 
they burrow into the skin, The acarus of scabies 
(Sarcoptes scabei) has been found in most of the 
capitals of Australia producing the itch. The first 
reference to it that I can find is by Dr. Thomas in 
South Australia (4.M.G., December, 1884, p. 65). 
A few years ago Dr. Cumpston, of West Australia, 
reported the presence of a case in a school child in 
Perth, and sinee then he has found & few more 
cases. 

In the tropical parts of Queensland, a small red 
mite, Leptus sp., causes great misery. S. W. 
Jackson, writing in the ornithological journal The 
Emu, vol viii, June, 1909, thus describes the 
attacks of these acarids in the Tinaroo scrubs near 
Atherton, North Queensland, at the end of October, 
1908 :— 

'' October 81. In patient silence we waited, en- 
during &bsolute torture from the bites of the red 
scrub animalcule (Leptus sp.), irritating parasites 
that ean give points to all ticks, sand-flies and mos- 
quitoes in the world ” (page 240). '' November 1. 
One pays, however, for the privilege of these 
scrub wanderings. The coin current in this case 
was the endurance of that awful ' scrub-itch,’ and 
I was glad to get back to camp to ease the ceaseless 
irritation, which was getting my legs into a really 
horrible state '" (page 257). November 2. The 
scrub-itch mites, tiny red parasites hardly visible 
to the naked eye, punished me severely again to- 
day; they mostly attack the legs below the knees, 
and quickly reduce them to a raw state of intense 
irritation, which was bad enough to make sleep 
quite impossible, and I found on enquiry that the 
aboriginals suffer to a similar degree °’ (page 252). 
'" Next day, between the severe scalding sting of 
the giant nettle-tree and the countless bites of the 
scrub-itch mites," Mr. Jackson found it necessary 
not to venture into the scrubs lest blood-poisoning 
should ensue. 

Various Gamasid mites from time to time reach 
human beings from other hosts. Several Austra- 
lian instances have come under my notice. 

Gamasids from Rats.—Recently in Adelaide, the 
employees of a manufacturing stationer were much 
bothered by small mites getting on to their persons 
and finding their way to hairy parts, especially the 
pudenda. Here they produced intense irritation, 








* Reprinted from the Australasian Medical Gazette of 
September 14 and 21, 1912, by permission of the proprietors. 


necessitating immediate retirement to the lavatory, 
where the small mites were detected. These were 
forwarded to the Adelaide Museum, where Mr. 
Robert Zietz detected their nature and, on making 
further enquiries, was led to suspect rats as the 
normal hosts. It was then ascertained that these, 
Mus decumanus, were present in large numbers, 
even nesting amongst old papers. In such situa- 
tions mites were in abundance and easily crawled on 
to those turning over the litter. From one 
such nest containing young rats, a large number of 
mites were obtained, which Dr. Stirling, of the 
Museum, referred to my colleague, Dr. T. Harvey 
Johnston, for identification. He found that in 
character they closely approximated to Lalaps 
agilis, though differing slightly in the shape of the 
body and in the character of the bristles. 

Gamasids from Fowls.—Gamasids, probably 
Dermanyssus avium, sometimes pass from fowls 
and chickens to persons handling them, when the 
irritation they cause produces a rash. An instance 
of this at Port Pirie, in South Australia, has been 
mentioned to me, and doubtless many others have 
occurred. 

Gamasids from Starlings.—In Sydney, it has 
been reported that in some cases, where English 
starlings have built in the roof, the dwellers in the 
house have suffered much irritation from mites 
introduced by the birds. In one case, in a church, 
it is said that the roof had to be renovated on 
account of the annoyance caused to the congrega- 
tion by these creatures. The mites, Dr. T. Harvey 
Johnston tells me, may prove the same as the one 
on fowls. 


HUMAN INFESTATION By TICKS. 


Along the Eastern Coast of Australia in parts 
where there are dense scrubs and tropical jungle, it 
is not at all uncommon at certain times of the year 
to find that ticks (Ixodes holocyclus) attach them- 
selves to the human subject. As a rule, beyond 
some irritation, they produce no particular ill- 
effects, but every now and again a case is reported, 
usually in children, in which severe symptoms have 
followed and sometimes even death. Not only are 
human beings affected, but dogs are especially liable 
to suffer from the effects of these creatures, and 
pigs are also said to die from their bites. The first 
reference that I can find to human infection by 
these animals is an article entitled ‘‘ Queensland 
Ticks and Tick Blindness," by Dr. Joseph Ban- 
croft, of Queensland, in the Australasian Medical 
Gazette for November, 1884. 

Dr. Bancroft says that these Queensland ticks 
frequently kill dogs and cats, though native animals 
endure them without much injury. The ticks 
generally seize upon the soft folds of the skin about 
the neck and ears of dogs. and in man about the 
neck, groin, and armpit. In attaching themselves 
they produce little pain and are rarely noticed, but 
shortly afterwards a small inflamed point results, 
suggestive of a small boil. He says that persons 
familiar with the tick can tell by the peculiarity of 
the pain when the inflamed point is touched that 
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he is suffering from tick-bite. Swelling of the sur- 
rounding tissues may nearly bury the tick. He 
gives an instance in which he removed a tick from 
a man after it had been attached a fortnight. It 
was $ in. long und had caused considerable pain 
and swelling of the neck, together with a sense of 
debility. 

Dogs with long hair, Dr. Bancroft found, are 
especially liable to contract ticks, which attach 
themselves most often about the neck and other 
parts the dog cannot reach with its teeth. In 
puppies when once tick poisoning presents itself 
he had never seen recovery. In full-grown dogs, 
in two or three days after the attachment the dog 
begins to look weary. In cats through not washing 
themselves they appear dirty; food is refused and 
soon after drink. The animal lies down and crawls 
away where he can remain undisturbed. Puppies 
travel away and are rarely again found alive. 
Weakness in the hind legs is first observed, and in 
about five days from the attachment of the tick 
the animal becomes unable to walk, and may at 
times be found to become timid and delirious. On 
attempting to rise on his fore feet he may fall over 
insensible, but in a few minutes recovers his con- 
sciousness. During one of these attacks it will be 
seen that the lips of the dog are pale, his heart can 
searcely be felt to beat, and the condition of faint- 
ing is clearly noticeable. During the illness there 
is the greatest reluctance to take food or drink. 
Forcible feeding brings on the fainting attacks, and 
& few days later he dies in one of the attacks, 
though dogs live much longer than puppies. If the 
tick has been removed early, recovery may occur. 
In the only cat Dr. Bancroft has seen affected, the 
animal was unable to walk for a week. After for- 
cibly feeding with milk, slow recovery was made. 
The cause of death appears to be chiefly due to 
muscular paralysis. The muscles most remote from 
the centre of circulation suffered most, for instance, 
the hind legs first, the fore legs next, and lastly the 
heart. Animals in an infected country become 
tick-proof. 


Tick BLINDNESS IN MAN. 


Dr. Bancroft has seen a case of a married 
woman, about 40, who came with a tick attached 
to the skin near the ear. She complained of weak- 
ness, and a fear of falling on stooping or erecting 
herself. The tick was removed. She could not 
distinguish persons in the distance, and could only 
read half-inch type with difficulty. The iris moved 
correctly; there was no pain or inflammation of the 
eye; the accommodation was normal and the 
amblyopia was the only error noticed. The other 
nervous defects disappeared in about a fortnight, 
after which her sight gradually improved, and in a 
month she could read ordinary newspaper type. 

The next note occurs in Professor T. P. Anderson 
Stuart's Anniversary Address* to the Royal Society 
of New South Wales in May, 1894. Professor 
Stuart refers to the frequency of animals being in- 
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fested with ticks in the neighbourhood of Sydney. 
He summarizes observations of about a hundred 
cases in dogs collected from the letters of his cor- 
respondents as follows : — 

'* Young animals are especially susceptible. There 
is first moping, hot nose and gradually advancing 
muscular weakness first noted in the hind limbs 
from the staggering gait, then in the fore limbs and 
muscles of respiration. Probably owing to the last 
mainly is a great diminution of the animal’s 
activity and an alteration of its bark, which becomes 
rather a gruff cough. Obstinate constipation, and 
troubles of micturition or retention are noticed. 
Epileptiform attacks or prolonged convulsions may 
usher in a fatal issue, or there may be no convul- 
sive sign and death ensue from heart failure, the 
pulse having been flickering, or from failure of 
respiration, preceded perhaps by Cheyne-Stokes 
breathing. Peripheral nerve paralysis has been 
seen during convalescence. The tick when filled 
with blood falls off and leaves a hard lump which 
does not disappear for two or three weeks. One 
attack confers immunity. Some of the ticks are 
comparatively harmless, some, such as the “‘ bottle 
tick," a single one of which killed a dog of 40 lb. 
weight, are very venomous."' 


DEATH OF A LITTLE GIRL FROM TICK-BITE. 


The following interesting account of the death 
of a child following upon tick-bite has been very 
kindly communicated to us by Dr. G. B. Douglas 
Macdonald, of Eden. The tick was almost cer- 
tainly Ixodes holocyclus. 

'* A little girl, aged 18 months, living near Eden, 
on the south coast of New South Wales, became 
ill on November 21, 1909. The father and some of 
his men had gone for a walk through thickly tim- 
bered land, their clothes brushing against the scrub, 
which was in parts infested with bottle ticks. On 
returning home the child met them and was car- 
ried, being handed from one to the other. It is 
supposed that a bottle tick must have crawled off 
the clothes of one of them on to the child. To- 
wards evening she appeared restless and finally so 
much so that the mother merely sponged the child’s 
body rather than worry her with her evening bath. 
As she seemed sensitive about having her head 
touched her mother did not brush out her long thick 
curls. All that night she was very restless and 
tossed about, and the next day seemed too listless 
to stand, but lay in her mother’s arms. On the 
23rd the grandmother found a bottle tick behind 
the left ear just above the mastoid process; its size 
distended with blood was à in. by § in. After rub- 
bing in some kerosene it was pulled off and crushed 
on the floor Dr. Macdonald saw her about 
6.45 p.m. on the 28rd; the child was restlessly 
moving her head and arms about, but never put 
her hand to her ear. She kept whining and moan- 
ing; her temperature was 101.6°, and the pulse 140, 
the respirations were hurried and shallow; she had 
a cough and tried to bring up mucus but found 
great difficulty in doing so. She did not seem to 
have strength enough to cough, but appeared to be 
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partially paralysed. The legs did not move during 
all the time of examination. At the site of the tick- 
bite was à circular redness about 1 in. in diameter, 
with a small purple spot 4 in. in diameter in the 
centre. After treatment, in four hours she seemed 
to get slightly better, her temperature fell to 99°, 
the pulse to 120°. The respirations had consider- 
ably improved. At 11 p.m. Dr. Macdonald left, 
but heard afterwards that she continued to improve 
until 8 a.m., when she suddenly collapsed and, fail- 
ing to cough up the mucus which had collected, 
she sank and died about 3.30 a.m. 

The treatment adopted was to incise and curette 
the poisoned place at once, rubbing in some 
potassium permanganate; strychnine and digitaline 
were given to increase the heart's strength and to 
reduce its frequency, and an enema was adminis- 
tered and also a little hyd. subchlor. Vin ipecac. 
Was given to cause vomiting and bring up the 
mucus, but did not have the desired effect, and so 
a sterilized feather was used and this resulted in 
large quantities of mucus being expelled. The child 
also had spt. amm. arom. and brandy as a stimu- 
lant. These measures seemed to greatly relieve 
her. In the opinion of Dr. Macdonald, death was 
caused by paralysis affecting especially the respira- 
tory tract. An hour after the patient was dead, 
purplish post-mortem discolorations were marked 
along the back of the hind part of the legs. | 

Dr. G. O'Neill has given me the following account 
of a patient of his who was heavily infested by these 
ticks at Middle Harbour, Sydney. Over 200 were 
removed from the trunk, legs, arms and neck. 
Symptoms of faintness were noticed within about 
an hour after the ticks had fastened on. He was 
seen by a medical man within four hours and 
showed then extreme collapse and weak cardiac 
action with syncope. There was no local irritation. 
The patient was very ill for a week with cardiac 
symptoms, but no paralysis. The ticks were of 
various sizes, the smallest being that of a grain of 
wheat, and were removed with difficulty. 


SPIDERS. 


The small black spider with the red spot, known 
as Latrodectus hasseltii, can give rise to a very 
dangerous bite in human beings. This species, or 
varieties of it, is found in Australia, New Zealand, 
India, Africa, &c., and the animal is given the name 
of Katipo in New Zealand. It lurks in dark places, 
such as under seats of dark closets in country 
houses, under boxes, stones, &c. Most instances 
of biting appear to have occurred in people who 
have visited closets at night-time. In Australian 
literature there are some ten references to cases of 
bites by these spiders. 


SCORPIONS. 


The only reference to stings by scorpions that I 
possess is one in Colonel Warburton’s Journal of 
his Explorations (p. 286), under date December 23, 
1878, the locality being on the Oskover River in 
Western Australia. He states that the camp “‘ is 


infested with scorpions, which is unpleasant, as we 
all go about barefooted,’’ and that Sahleh (one of 
the Afghans) '' has lost the use of one hand and arm 
from the stroke of a scorpion.’’ 


CRUSTACEANS. 


As in other parts of the world, cases of urticaria, 
following the eating of lobsters, are well known in 
Australia. 

PHYLUM ANNULATA. 


Hirudinea.—Leeches are abundant in many parts 
of Australia, and at once suck human blood when 
opportunity offers. According to Dr. T. B. Wilson 
(‘‘ Narrative of a Voyage Round the World,’’ 1835, 
p. 259), the natives near King George’s Sound 
always exercise great care when drinking water in 
which leeches are present, lest these creatures enter 
the mouth with the water, which nevertheless they 
occasionally do with fatal consequences. The leech 
would, probably, gain attachment to some part of 
the pharynx or even the cesophagus or stomach, 
where it might cause mechanical trouble at once 
or after engorgement, or death might on the other 
hand result from uncontrollable hemorrhage after 
its removal. | 


PHyLuM ECHINODERMATA. 


Holothuroidea (Béche-de-mer).—Banfield men- 
tions an outbreak of poisoning, from which several 
Chinamen died, traced to the species of béche-de- 
mer known as ''red prickly fish." The ‘‘ fish ” 
had been boiled in a copper receptacle, and it 
seemed probable that the boiling exuded juices 
which acted on the copper. 

Echinoidea (Sea-urchins).—The brittle, sharp- 
pointed species of sea-urchins may cause much 
trouble by piercing the skin and breaking off, 
when the fragments are exceedingly difficult to 
extract. Saville-Kent* says that the long, slender- 
spined sea-urchin, Diadema setosa, abounds in 
places in serial clusters. Their spines are slender, 
8 or 10 in. long, and sharper than needles. '' The 
points of the spines of this sea-urchin, though so 
easily embedded in the flesh, are very difficult to 
extract. Left alone, they in a week or two appa- 
rently disappear, and the author was of the opinion 
that, being almost pure carbonate of lime, they 
probably dissolved in the blood. Professor A. C. 
Haddon has, however, informed him that the spine 
points, like incepted needles, have, in his own ex- 
perience, after a year’s interval, worked their way 
out at remote distances from where they entered.’’ 

Banfield, in his ‘‘ Confessions of a  Beach- 
comber,’’ also refers to this species. 

Mr. E. C. Harris has informed me that in 
British New Guinea he has seen natives and a 
white man injured by standing on the spines of 
a sea-urchin the size of an orange, with black 
prongs tipped with white. The pain is agonizing 
and the patient has to be held down, and nearly 
dies from the pain, which lasts some hours. The 
spines break off in the wound. 


* ‘©The Great Barrier Reef," p. 42. 
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PHYLUM COELENTERATA. 


The stinging produced by this class of animals 
is well known, and we are all acquainted with 
the mechanism by which it is produced. The large 
brown jelly-fishes, Rhizostoma, which are common 
around the Australian coast, frequently produce 
stings on bathers when they come in contact with 
them. Experimentally in December, on allowing 
the trailers to come in contact with the bare arm, 
a kind of slime was left, followed by a faint prick- 
ling sensation. Later, in my case, this was fol- 
lowed by scattered small erythematous spots, fad- 
ing away in about an hour. In other individuals 
severe urticaria may result. 

The '' Portuguese man-of-war,’’ Physalia pela- 
gica, is à common cause of severe irritation in 
children who come in contact with the tentacles 
on the coast of Eastern Australia. Dr. George 
Bennett, in ' Wanderings in New South Wales,” 
published in 1834, and in '' Gatherings of a Natu- 
ralist in Australasia,” published in 1860, describes 
very accurately and fully the symptoms and 
sequence of events. These are well worth repeat- 
ing here :— 

Stings of Psysalia pelagica. ‘‘ Situated beneath 
the inflated vesicle of the Physalia a dense mass 
of tentacula is observed, some of which are short 
and thick, while others are several feet in length. 
. . . . The long tentacula or cables, when minutely 
examined, seem to consist of a chain of globules, 
filled with fluid, and they have an oval plate or 
sucker at the free extremity.’’ On seizing it, per- 
sons ‘‘soon drop it on finding the long adhesive 
appendages tenaciously attached to their hands, 
inflicting most painful stings—more severe than 
such a creature could have been supposed capable 
of producing. On one occasion I tried the experi- 
ment of its stinging powers upon myself, intention- 
ally, when, on seizing it by the bladder portion, it 
raised the long cables by muscular contraction of 
the bands situated at the base of the feelers, and, 
entwining the slender appendages about my hand 
and fingers, inflicted severe and peculiarly pungent 
pain, adhering most tenaciously at the same time, 
so as to be extremely difficult of removal. The 
stinging continued during the whole time that the 
effects were not merely confined to the acute 
pungency inflicted, but produced a great degree of 
constitutional irritation; the pain extended upwards 
along the arm, increasing not only in extent Lut in 
severity, apparently acting along the course of the 
absorbents, and could only be compared to a severe 
rheumatic attack; the pulse was accelerated, and a 
feverish state of the whole system produced; the 
muscles of the chest even were affected, the 
same distressing pain being felt on taking a full 
respiration as obtains in a case of acute rheuma- 
tism. The secondary effects were very severe, 
continuing for nearly three-quarters of an hour; 
the duration of the pain being probably longer 
in consequence of the time and delay occasioned 
by removing the exciting and virulent tentacula 
from the skin, as they adhered to it, by the aid 


of the stinging capsules, with an annoying degree 
of tenacity. On the whole being removed, the pain 
began gradually to abate; but during the day a 
peculiar numbness was felt, accompanied also by 
an increased temperature in the limb upon which 
the stings had been inflieted. For some hours 
afterwards the skin displayed several white eleva- 
tions or weals on the part stung, similar to those 
usually seen resulting from the poison of the 
stinging-nettle. The intensity of the pain depends 
in some degree upon the size and consequent power 
of the ereature; and after it has been removed from 
the water for some time, the stinging property, 
although still continuing to act, is found to have 
perceptibly diminished. To remove the irritation, 
at first cold water was applied; but this, instead 
of alleviating, increased the evil; an application of 
vinegar relieved the unpleasant symptoms and olive- 
oil produced a similar beneficial effect. I have 
observed that this irritative power is retained for 
some weeks after the death of the animal in the 
vesicles of the cables; and even linen cloth, which 
had been used for wiping off the adhering tentacula, 
when touched, still retained the pungency, although 
it had lost the power of producing such violent 
constitutional irritation.’’ 

Though not strictly Australian, the following 
reference by Mrs. Edgeworth David, in her ‘‘ Funa- 
futi ’’ (p. 247), deals with the ‘‘ Portuguese man-o’- 
war.’’ ‘‘ The natives were much more afraid of a 
Portuguese man-o’-war than of a shark, and if the 
harmless looking blue cable of one of these queer 
creatures happened to twine itself round an oar 
that a native was holding, that native would leave 
hurriedly.” 

Of the flexible seaweed-like hydroid zoophytes, 
Saville-Kent* says that one species, Aglaophenia 
(? macgillivrayi), occurring in some abundance in 
the pools off Cape Flattery, is familiar to béche- 
de-mer fishers on account of its stinging proper- 
ties. When handled, or incautiously trodden on 
with bare feet while wading, the sting produced 
by its polyparies much resembles that caused by 
an ordinary stinging-nettle, or the stinging anemone, 
Actinodendron alcyonoideum. The rash raised, as 
personally tested, remains conspicuously visible, 
and is accompanied by gradually decreasing local 
irritation, for about a week. 

Of the meduss or jelly-fishes, Saville-Kent states 
that many of them, more notably the so-called 
'* Portuguese man-o'-war,'" Physalis pelagica, are 
conspicuous for their severe stinging properties. 
‘“ There is one species, however, that has been 
reported to the author as not unfrequently appear- 
ing in Cleveland Bay, off Townsville, whose urticat- 
ing properties are so severe that death has been 
known to result to bathers from contact with its 
training tentacles. The efforts that have been made 
to obtain either specimens of this noxious Hydro- 
zoon, or sufficient data for its approximate specific 
identification, have so far proved unsuccessful. It 
would appear, however, from the scant evidence 





* «(The Great Barrier Reef," p. 203. 
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gathered, to be a representative of the Physo- 
phorous meduse, rather than a form allied to 
Physalia. It is worthy of note that a large pro- 
portion of the free-swimming meduse represent 
the sexually specialized derivatives of sedentary 
compound hydroids, from whose polyparies they 
become detached as minute transparent bells, which 
may rapidly grow to relatively gigantic dimensions. 
The possibility naturally suggests itself that the 
death-dealing medusa of Cleveland Bay is the deri- 
vative of the sedentary, urticating Aglaophenia 
previously mentioned."' 

In May, 1911, appeared a telegram in the Syd- 
ney daily press stating that one (or two) boys 
had died at Pioneer Bay, near Mackay, on the 
Queensland coast, from the stings of a jelly-fish, 
whose long, thread-like tentacles adhered to the 
chest, stomach and arms. The animal was prob- 
ably the species referred to by Saville-Kent. 

In an article on ‘‘ Fish Poison,’’ by Dr. E. M. 
Worth (A.M.J., September, 1877, p. 273), surgeon 
to the Burdekin and Flinders District Hospital, 
Queensland, stings by meduse are mentioned. 
While bathing, people not infrequently feel some- 
thing like an electric shock, with a stinging sensa- 
tion on some part of the body. Sometimes on 
coming out of the water, a medusa is found 
attached to the skin. The patients soon become 
faint and sick and in the case of children remain 
for four or five days drowsy and feverish. For 
several days numerous red patches may be seen 
on the part attacked—these are more or less 
painful and end in excoriation of the skin. 

Mr. E. C. Harris has informed me that persons, 
when paddling in shallow water on the coast of 
British New Guinea, are sometimes ‘‘ stung ’’ by 
a slimy stuff, apparently from a jelly-fish, which 
adheres to the hairs and may cause trouble for 
many days. The sting raises a blister in two 
minutes. 

I have been personally informed by the victim 
that, whilst bathing at Encounter Bay, South 
Australia, he was stung on the chest, apparently 
by a jelly-fish. An enormous blister followed. 
Where the sting and consequent blistering is 
more extensive, it can easily be seen that profound 
systemic effects may be produced, just as in the 
case of extensive burns. 

Stinging Anemones.—Saville-Kent, in ‘‘ The 
Great Barrier Reef,’’ states that a species of 
Actinodendron, probably A. alcyonoideum of Quoy 
and Gaimard, with long ramifying tentacles, is 
remarkable for stinging or urticating properties. 
As personally tested by him, this property was 
nearly as powerful as that of an ordinary stinging- 
nettle, and the rash produced on the skin through 
contact with the animal's stinging-cells or ‘‘ cnidse "' 
endured for several days. He ascribes the same 
characters to another Great Barrier sea-anemone, 
Megalactis griffithsi, Sav.-Kent. 


MyRIAPODS. 


Centipedes, often of large size and up to 
10 in. in length, are common in the interior 





parts of Australia, but records of injuries from 
them are few. Those in the interior who have 
to camp out much, lying on the bare ground, 
frequently find them in or on their blankets. Dr. 
Mjoberg, leader of the recent Swedish Scientific 
Expedition to North-west Australia, was, accord- 
ing to the report in the daily press of an interview 
with him, bitten on the finger and shoulder by a 
centipede, and had his arm in bandages afterwards 
for three weeks. 
——-—— 


Motes and Mews. 


Tue Society oF TROPICAL MEDICINE AND HYGIENE. 
—At a meeting of the Society of Tropical Medicine 
and Hygiene, held at 11, Chandos Street, Caven- 
dish Square, London, W., on Friday, January 17, 
1913, a paper upon “* Recent Advances in our 
Knowledge of Sleeping Sickness," by Arthur 
G. Bagshawe, M.B., D.P.H.Cantab., was read. 
The following gentlemen were elected Fellows: 
Rudolph de Mello, L.R.C.P., Zanzibar; Charles 
Hardwicke, M.D., Mexico; William Francis Law, 
M.D., Dublin; Charles J. Martin, M.B., F.R.S., 
Chelsea; Lieutenant-Colonel J. J. Pratt, F.R.C.S., 
I.M.S., London; Sir David Semple, M.D., Kasauli; 
William R. Watson, M.B., Dublin. 





AN HistoricaL MEDICAL EXHIBITION IN Lonpon.— 
For the first time in twenty-one years the Inter- 
national Medical Congress will meet in London in 
the summer of 1913, and, in this connection, an 
exhibition of rare and curious objects relating to 
medicine, chemistry, and pharmacy and the allied 
sciences is being organized by Mr. Henry S. Well- 
come. The response to the appeal for loans has 
been most successful, with the result that probably 
one of the most interesting collections of historical 
medical objects ever gathered together will be on 
exhibition during the meeting of the Congress. 

Among other interesting sections is one including 
the medical deities of savage, barbaric, and other 
primitive peoples. Through the kindness of friends, 
specimens of these have been forwarded from all 
parts of the globe, but there are still many gaps to 
be filled, and those who possess such objects, and 
would be willing to loan them, should communicate 
with the Secretary of the Exhibition, whose address 
is given below. 

Amulets, talismans, and charms connected with 
the arts of healing will also form another prominent 
feature, and any loans of this description would be 
welcomed. 

In the section of surgery, an endeavour will be 
made to trace the evolution and development of the 
chief instruments in use at the present day, and it 
is desired to accumulate specimens of instruments 
used in every part of the world by both savage and 
civilized peoples. 

In pharmacy and in botany special exhibits are 
projected, which will include models of ancient 
pharmacies, laboratories, and curious relics of the 
practice of alchemy in early times. Specimens of 
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ancient and unusual materia medica from all parts 
of the world will also be exhibited. 

A complete illustrated syllabus will be forwarded 
to anyone interested on application to the Secretary, 
dda, Wigmore Street, London, W., England. 





AsiA Minor as A Nur-PRODUCING COUNTRY.— 
Walnuts are exported from Smyrna to the extent 
annually of about 12,000 sacks of about 100 lb. each. 

Pistachio nuts also come from Syria. As many as 
9,000 sacks of 100 lb. each are exported from 
Aleppo alone. 

Almonds are of two varieties, one native to Syria 
and the other from the island of Chios; the latter 
is small, soft, and delicately flavoured. Native 
almonds are exported to the amount of 3,000 sacks, 
and Chios almonds to the extent of 50,000 sacks 
annually. 

Filberts are a product of the Black Sea littoral; 
as many as 50,000 sacks of 100 lb. each are sent 
abroad. 

——— S5 ————— 


Correspondence. 





To the Editors of the JOURNAL oF TROPICAL 
MEDICINE AND HYGIENE. 


Dear Sirs,—I read in No. 22, 1911, of your 
esteemed journal & short notice about my publica- 
tion in the Lancet of October, 1911. At one place 
it is said, “ The author seems to have forgotten, or 
not to have heard of, Patton’s work in India on the 
development of Leishmania donovani in bugs.” 

I wish to say that I know and have not at all 
forgotten the researches of Patton and of others 
who have worked at this subject, including the 
recent studies concerning the relations between 
mosquitoes and tropical Leishmania. The article, 
however, not being a complete work, but merely a 
simple notice which I published in the Lancet, it 
had to be as short as possible, and I had to omit 
references, the more so as nobody had made any 
observations on Anopheles claviger. 

As to experiments on bugs, though fully acknow- 
ledging the importance of Patton's researches, I 
au obliged to state that in 500 preparations of bugs 
and fleas, infected with cultures of L. dono- 
vani, no traces of parasites in the digestive tubes of 
these insects were ever found. (Pathologia, No. 68, 
1911, and Malaria e malattie dei paesi caldi, June 
1911). | 

Basile in a notice has confirmed my researches 
(R. Academia dei Lincei Conference, June 18, 
1911.) 

Quite recently Professor Gabbi failed to infect 
bugs (canine and human ones) with the spleen- 
juice of specimens infected with kala-azar (Malaria 
e malattie dei paesi caldi, No. 10, October 1911). 

Whether these researches are, or are not, of any 
value cannot be decided offhand. 

With best regards, believe me, 

Yours respectfully, 
Dr. PRoressor FRANCHINI. 
Clinica delle malattie tropicale in Roma, 
Policlinico Umberto (Dir., Prof. Gabbi). 


Decent and Current Witerature. 





A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JouRNAL OF TROPICAL MEDICINE AND 
HYGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


* The Lancet,” November 30, 1912. 


A Suggested Treatment for Trypanosomiasts.—J ohnson 
suggests that anarcotine, an alkaloid of opium, might be 
tried in the treatment of sleeping sickness. Sir William 
Roberts, in 1895, stated that this drug had been used in 
India with success in the treatment of malaria. So 
impressed with its powers was this author that he said that 
there seemed to be valid evidence that in it (anarcotine) we 
possessed a second antiperiodic of great power, analogous 
to, but not identical with, quinine. So far as one knows it 
has not been used again, at least, not extensively, and it 
will be interesting to see if it has any action on trypano- 
somiasis. 


“ Annals of Tropical Medicine and Parasitology,” December 
9 LI 5 

The Resistance of Ticks to Sheep Dips.— Blacklock tested 
the resistance of Ornithodorus moubata to various sheep 
dips. He found that, (1) the dips tested failed very fre- 
quently to prevent Ornithodorus moubata feeding on an 
animal. (2) Feeding ticks were not easily caused to loosen 
their hold by them. (3) In test tube experiments the resis- 
tance of this species of tick to these substances in solution 
is marked. (4) Used in the strength recommended and for 
the time suggested these dips appear to have very slight 
effects on this tick. (5) Possibly other ticks behave in a 
different manner under these applications. 


* Annals of Tropical Medicine and Parasitology,” December 
The Resistance of Bugs to various Reagents.—Blacklock 
tested the resistance of Cumez lectularius to various reagents, 
powders, liquids and gases. The conclusions of his researches 
are as follows: (1) Comez lectularius whether in the larval 
or adult stage is not readily killed by depriving it of human 
blood. (2) It may thus remain alive and active for months 
in houses which have ceased to be inhabited. (8) Houses 
on being re-occupied after being empty for months may still 
be found infested with bugs. (4) Bed.bugs may transmit 
certain diseases from one human being to another. There- 
fore, it is inadvisable that bugs and human beings should 
occupy the same house. (5) Human beings must be pro- 
tected from the attacks of bed-bugs. (6) There is no evidence 
that bed-bugs can be cleared out of a house by insecticide 
owders. Experiment suggests that powders are of very 
imited utility. (7) The same applies to liquid remedies. (8) 
Gaseous substances present the best prospect of success. 
(9) Of such substances, sulphur dioxide is cheap and effective. 
(10) Sulphur dioxide gas under pressure for two minutes, 
kills with certainty all stages in the cycle of development of 
the bug, including the egg. 





Slotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 
2.—As our contributors are for the most part resident abroad, 
roofs will not be submitted to those dwelling outside the United 

Kingdom, unless specially desired and arranged for. 

9.— To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should ocom- 
municate with the Publishers. 

6.—Oorrespondents should look for replies under the heading 
'* Answers to Correspondents," ' 
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Original Communications, 





INDIAN ORO-PHARYNGEAL 
LEISHMANIASIS. 


By ALDO CASTELLANI, M.D. 
Director, Government Clinic for Tropical Diseases, Colombo 
(Ceylon). 

Ir may perhaps be of interest to put on record a 
case of a peculiar uleerative condition of the throat 
in which Leishmania bodies were found. A few 
days before leaving Colombo I was consulted by a 
European who had been in India for twenty 
years and was then going on a long holiday. He 
desired to obtain relief for certain intractable ulcers 
of the pharynx. The patient was apparently in 
fairly good general health; he was a man aged 38, 
tall, strongly built, and with a tendency to 
stoutness. There was no history of syphilis, nor of 
any skin disease of any kind. He merely com- 
plained of an ulcerative condition of his throat, 
which, according to him, had been most persistent, 
having started nine years previously. The con- 
dition gave him a certain amount of discomfort, but 
was not very painful. A local examination showed 
the presence of several ulcers on the posterior wall 
of the pharynx and on the soft palate; they were 
roundish and of various sizes, but none very large, 
mostly a quarter to a half a centimetre in diameter ; 
some were covered by whitish débris, none did 
show any signs of vegetations nor any framboesi- 
form appearance. The lymphatic glands of the neck 
were not enlarged. 

The patient informed me that the ulcers had been 
treated in various ways, including cauterization, 
which gave some temporary relief. Energetic 
antisyphilitie treatment by mercury inunctions 
and potassium iodide had given no result what- 
ever. I made deep scrapings from the ulcers 
and stained them by  Leishman's stain. The 
microscopical examination revealed the presence of 
Leishmania bodies, not very numerous, but quite 
typical and apparently very similar or identical to 
L. donovani and L. tropica. Cultivations were not 
carried out. On further questioning the patient the 
fact was elicited that for the last few years he had 
had attacks of fever to which he attached no 
importance, considering them to be of malarial 
origin. I examined the blood; no malarial parasites 
or pigment were present; there was a slight mono- 
nuclear increase. The physical examination of the 
patient revealed nothing abnormal; the spleen 
seemed to be slightly enlarged on percussion, and 
was just palpable on very deep inspiration; the liver 
was not enlarged. Further researches in this case 
were not possible, as he left for Japan and myself 
for Europe. I give a drawing made by Mr. Terzi 
from the preparations still in my possession; these 
are, at the present time, slightly faded, but the 
Leishmania bodies are still very evident, and have 
been seen by Sir William Leishman, Dr. Chalmers, 
Dr. Low, and others. | 

The above case recalled vividly to my mind a 
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patient I had seen some time before, also from 
India. A few words on his case may not be out of 
place. 

This patient also had been many years in India. 
There was no history of syphilis or any skin disease. 
He had several rather small ulcers on the posterior 
wall of the pharynx and whitish scars on the soft 
palate and hard palate, due to previous ulcers 
which had been eauterized. The ulcers were rather 
small, some covered with débris, with no granulo- 
matous appearance, and not bleeding. There was 
not much pain. The condition, aecording to the 
patient, was of many years' standing. The first im- 
pression I had was that it might be a case of blasto- 
mycosis, and I inoculated several maltose agar 
tubes with scrapings. As a matter of routine 
I directed the patient to undress and I made a 
general physical examination; nothing abnormal 
was found in the thoracic organs, but I was sur- 
prised to find the spleen was very much enlarged. 


"dt 





Intracellular Parasites. 
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Free Parasites. 


On elosely questioning the patient I elicited the 
fact that he had been suffering for several years 
from attacks of fever, to which he had not attached 
much importance, believing it to be malaria. The 
blood did not show Laveran's parasites. The idea 
struck me that it might be a case of kala-azar with 
ulcerative localizations in the throat. I examined 
the scrapings, with negative result; but the patient 
had to return to India and further examinations 
could not be obtained. In the letter to his medical 
attendant I expressed the suggestion that the case 
might perhaps be one of kala-azar with localizations 
in the throat. The further history of the patient is 
unknown to me. 

Résumé and Remarks.—In a case of a peculiar 
persistent ulcerative condition of the pharynx and 
soft palate, in a patient who had long resided in 
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India, Leishman's bodies were found. It is possible 
that the other case I have recorded may have been 
of the same nature, but the microscupical examina- 
tion having been negative the following remarks 
cannot be applied to it. 

The question arises: was the condition oriental 
sore with ulcerative lesions of the throat? Was 
the condition kala azar, or a separate form of 
Leishmaniasis, somewhat comparable to the oral 
Leishmaniasis or the Espundia of South America, so 
well investigated by Splendore, Bueno de Miranda, 
Carini, Robledo, Laveran, Nattan Larrier, and 
others ? 

Cases of oriental sore with localization on the 
oral mucosa have been described by Cardamatis in 
Greece, and Gabbi and Lacava in Italy. In my 
case there were no cutaneous lesions of any kind 
and no history of such; moreover, the condition had 
been present, according to the patient, for more 
than nine years; in oriental sore the course of the 
disease is not as long as that. The case may have 
been one of kala azar with ulcerative localizations 
on the pharynx, though this manifestation of kala 
azar has, as far as I know, never been described; 
moreover, in an ordinary case of kala azar the 
general condition of the patient after nine years, 
if he were still alive, would have been extremely 
bad. The appearance of the ulcers did not scem 
to be identical to that found in the Espundia of 
South America, as they were not framlcesiform. 
The possibility, therefore, cannot be excluded that 
there may be an Indian or Asiatie type of oro- 
pharyngeal Leishmaniasis; but this is of course a 
purely a suggestion. 


— —— 


PRELIMINARY NOTE ON THE IDENTITY 
OF CERTAIN LEISHMANIASES BASED 
ON BIOLOGICAL REACTIONS. 


By Professor Ivo Bann, Naples. 


DURING the month of July, 1912, I undertook some 
experimental work in order to satisfy myself whether 
the intra-organic destruction of the Leishmania bodies 
would bring about the formation of substances having 
a specific action on these parasites. 

The practical object of my experiments was 
to find out a method of diagnosis, based on 
biological reactions, to which a specific character is 
universally attributed. At the present time the 
diagnosis of human Leishmaniasis is based almost 
solely on the microscopical examination of. the spleen 
and liver juice, which may, however, give negative 
results. 

The first part of my researches consisted in csr- 
rving out experiments in order to make evident if, and 
in what measure, there is an elaboration of specific 
substances in the blood of animals which have been 
inoculated with Leishmania cultures. I used a strain 
of Leishmania infantum,and one from canine kala-azar, 
both of which I obtained direct from C. Nicolle during 
my recent tour of investigation in Tunis. 

Some rabbits were injected intravenously with cul- 
tures of the Leishmania of human origin, and others 
with the cultures of the Leishmania of canine origin, 
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I have observed that the repeated intravenous 
injections, while not giving rise to a pathological 
condition, induce the formation in the blood of specific 
substances which agglomerate the parasites and can 
be compared to bacterial agglutinins. The serum of 
the inoculated rabbits showed this property in a 
dilution up to 1 in 200. The serum of normal rabbits 
had no aetion. Hitherto I have not noted any distinct 
lithical property in the sera of the inoculated animals. 

The serum of rabbits inoculated with canine 
Leishmania agglutinated this parasite up to a dilution 
of lin 160. The serum of rabbits inoculated with 
canine Leishmania agglutinated L. infantum also up 
to a dilution of 1 in 160. Sera of either the rabbits 
inoculated with L. infantum or canine Leishmania, 
agglutinated L. tropica only up to a dilution of 1 in 
10. There is, therefore, a  Leishmanial group 
agglutination, but the fact that the blood of rabbits 
inoculated with L. infantum influences canine Leish- 
mania to practically the same extent as the homologous 
parasite, and vice versa, tends to support the opinion 
held by most observers that infantile kala azar and 
canine kala-azar are due to the same species of 
Leishmania. 

These experiments corroborate the epidemiological 
and micro-biological observations carried out by 
Nicolle and other investigators, and the recent experi- 
mental work by Basile, all of which show us the way 
to follow in the prophylaxis of this infection. 


—_— —— — 


A CASE OF PARA-MELITENSIS FEVER. 
By Fleet-Surgeon P. W. BassEeTT-SuiTH, R.N., C.B. 
Royal Naval College, Greenwich. 

IN May and July, 1912, Negre and Raymond [1] 
demonstrated the presence of a distinct variety of 
the Micrococcus melitensis, which they calied M. 
para-melitensis. This organism was obtained from 
Dr. Nicolle [2], Tunis, and was known there as 
M. melitensis, Br. Though this form had all the 
morphological and cultural characters of the true 
M. melitensis it differed in its agglutination re- 
actions, and Nègre and Raymond by a series of 
experiments showed, that though the blood serum 
of a case of undulant fever might agglutinate with 
this strain in low dilutions, it would not do so with 
the high ones which were given by the original 
strain. Further, by a series of absorption experi- 
ments, it was found that the para-melitensis 
organism did not remove the specific agglutinins 
for the M. melitensis and vice versa, neither was 
the immune serum of an animal inoculated with 
the para-melitensis strain able to agglutinate the 
M. melitensis in such high dilutions as its own 
homologous organism. They therefore came to the 
conclusion that there occurred a para-melitensis 
infection distinct from the ordinary undulant fever 
produced bw the M. melitensis. 

The following ease which is, I believe, the first 
of this kind to be recorded. is important, as it has 
many peculiar features, and has been most difficult 
to diagnose. "The patient, while at Hyéres, in the 
Riviera, January. 1910, contracted a fever which 
was assoclated with joint pains, neuritis, obstinate 
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constipation, profuse perspirations, loss of weight, 
and general malaise; this was believed to be an 
irregular attack of influenza, the fever lasted for 
five weeks, and when a little better the patient 
went to Monte Carlo. 

The fever was of an undulant character, there 
was much wasting and debility, the fingers and 
wrists were painful and swollen, at times the knees 
and ankles; many neuritic symptoms were also 
present. Infective rheumatoid arthritis was feared. 
Tubercle, ulcerative endocarditis, paratyphoid, per- 
nicious anemia, &c., were excluded. In April, 1911, 
the diagnosis was either post-influenzal infection, 
or a toxic trophic neurosis. On returning to Lon- 
don a careful examination was made of the blood, 
by agglutination tests, &c., by several leading ex- 
perts, but beyond showing slight secondary anemia 
it gave no clue to the cause of the disease. The 
patient was getting steadily worse, and as a dia- 
gnosis of pyorrhcea had been made, an autogenous 
streptococcic vaccine was used without giving any 
kenefit. Double sciatica now came on. From 
June, 1911, the patient was very seriously ill for 
three months with high temperature, rigors, night 
sweats, painful joints, double sciatica and insom- 
nia, and a muco-membranous colitis set in. During 
the latter part of July and August the patient 
though very ill was able to lie in the open air, it 
being very fine. From August 4 attacks of fever, 
generally lasting eight days, came on fairly regu- 
larly about every ten days, there being short 
periods of apyrexia between these attacks. From 
October, 1911, to April, 1912, the patient remained 
in this condition, the arthritis of the hands and the 
undulant fever being the most marked symptoms. 
There was then a period of five weeks’ normal 
temperature, then again came the recurring irregu- 
lar attacks of fever for six months further, with 
slight enlargement of the spleen during the attacks. 
The patient often had to stay in bed, and was 
always a confirmed invalid. From November, 
1911, to January, 1912, he remained in London and 
suffered from an irritable short cough, but no 
definite cause was found. Examination of the 
feces showed an abundant flora, but this was 
thought to be of a secondary character. Great 
numbers of drugs were tried, chrismol giving the 
most relief for the intestinal symptoms. 

A diagnosis of undulant fever was made by 
several observers from the clinical symptoms, but 
as it could not be confirmed, either by culture of 
the micro-organisms from blood or urine, by agglu- 
tination reaction, or by the complement fixation 
method, no positive opinion could be given. Through 
the kindness of those in charge of the case I was 
able to test the blood many times, and in January, 
1912, having received a culture of the M. melitensis, 
Br. (M. para-melitensis) from Dr. Nicolle, I was 
able again to do so, this time finding a positive 
agglutination with this organism up to 1/400, and 
a negative reaction with five other strains of M. 
melitensis in my possession; the reaction was also 
confirmed by using the absorption method with the 
two organisms. 
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A vaccine from this para-melitensis culture was 
then made and is being used with apparent benefit, 
but it is too early to judge of its efficacy as yet. 

Remarks.—The most important features of the 
case are, a disease contracted in the South of 
France, with an irregular undulant fever of two 
years’ duration, associated with arthritic and 
neuritic symptoms with a moderate amount of 
wasting and anemia. A persistent absence of any 
reactions for ordinary undulant fever, but a positive 
reaction with the M. para-melitensis. 
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Coccidioidal granuloma.—Bowles, in the Journal 
of the American Medical Association, December 21, 
1912, reports a nincteenth case of this rare disease. 
Up to the present date, eighteen cases have been 
reported and traced to California, the seventeenth 
and eighteenth being reported by Brown, of San 
Francisco, with a review of the literature. The 
first case in California was discovered by Rixford, 
of San Francisco, and later described in conjunction 
with Gilchrist, of the Johns Hopkins Hospital 
Medical School. Afterwards Ophiils, of San Fran- 
cisco, described the morphology and characteristics 
of the fungus, and gave it the name of Oidium 
coccidioides. He reported thirteen cases, and dif- 
ferentiated the parasite from the closely related 
Blastomyces coccidioides of which much has been 
written, the latest article being by Hektoen, of 
Chicago. 

Most infected persons came from the lower half 
of the San Joaquin valley, and were men employed 
in railway construction or in caring for animals. 
The duration of the disease, so far reported, is from 
six months to nine years. Most of the patients 
gave histories of bone lesions, some having accom- 
panying lesions like hypertrophic lupus. Others 
gave histories of tumours of the skin followed by 
ulceration without tendency to heal. Early in- 
volvement of the lymph-nodes is frequently seen 
terminating not unlike tuberculosis. 

The mode of infection, whether external or 
internal, has not been determined, but in the forms 
that produce a skin infection as the first symptom, 
the skin can in all probability be determined as the 
primary focus. In internal cases infection 1s most 
frequently seen in the lungs. The infection travels 
by the blood and lymph streams and in autopsies, 
the internal organs are more or less attacked with 
lesions and distributions as in tuberculosis. In its 
predilection for organs the two diseases are rather 
similar. 

Most of the previous patients were treated with 
potassium iodide accompanied with surgery. All 
cases recorded were fatal but one, the first symptom 
of that one being a bone lesion of the ankle. The 
leg was amputated before other lesions developed 
and the patient recovered. 
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POLAR EXPLORATION AND ITS BEARING 


ON MEDICAL STUDIES. 


For a medical journal devoted to tropical diseases 
to find points of common interest in the medical 
aspects of polar exploration would seem an anti- 
thesis which requires explanation. Science and its 
ways, however, have universal application, even 
when the department of medicine is considered, 
und to the protozoologist, the helminthologist, and 
the epidemiologist, and even the entomologist, the 
Poles, in common with the Equator, come under 
the scope of their studies. The absence of a disease 
iu any quarter of the globe is as interesting a 
problem to account for as is the presence of 
another; for to explain it the air, the soil, the 
fauna and flora, the geological formation, the 
extent of communication have to be studied by 
experts before coming to any conclusion of scientific 
aceuracy. All recent polar expeditions have taken 
with them experts in several branches of science, 
und even in the earlier searches for the Pole the 
medical officer was understood to represent und 
report for the scientific department. Of recent 
years, however, research has become so specialized 
that experts for almost every department of investi- 
gation are necessary, and it is to the Tropical Schools 
of London and Liverpool that we must look for a 
supply of these experts, for in them, and in them 
alone, do we find established authorities upon such 
subjects as helminthology and medical entomology. 
In all polar scientific expeditions of the future men 
qualified in these subjects must be included, and 
we are bound to rely on the Schools of Tropical 
Medicine to supply them. The mere “ travellers’ "' 
work in Arctic and Antarctic regions has been accom- 
plished, the Poles have been reached, and there is 
no justification for further risk of life, of expendi- 
ture of time and treasure in this direction except 
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for purely scientific investigations, for commercial 
purposes, such as the presence of coal, iron, gold, 
silver, or metals useful in the arts, and for the 
investigation of all appertaining to disease in its 
varied and several aspects. It is impossible to even 
enunciate and far less to specify what these, the 
last named, may be, but there are several problems 
which afford food for thought, even with our in- 
adequate knowledge of those remote regions. For 
instance, we are unaware how far the migration of 
birds plays & part in the spread of disease; birds 
now in tropieal, now in temperate, latitudes may be 
and are considered to be the carriers of 
parasites infective to man; and, on the other 
hand, birds which inhatit the more northerly 
or sub-Arctic regions find their way to coun- 
tries having temperate climates in their breed- 
ing seasons. The constantly recurring migrations 
are not without their importance to the epidemio- 
logist and to the parasitologist and helminthologist. 
Of late it has been suggested by Dr. Sambon that 
birds landing on our coasts are the forerunners of 
outbreaks of diphtheria, and Dr. Sambon’s well- 
considered forecasts in the past have proved to be 
the confirmed realities of the present in several 
instanees. The ailment most frequently referred to 
in frigid zones is scurvy, and we have come to re- 
gard this disease as peculiar to these regions; an 
unfortunate view, for scorbutic conditions are by 
no means confined to the coldest latitudes. As the 
writer has so often stated, many of the intestinal 
troubles so frequently met with in the Tropics come, 

at any rate in their later stages, to partake of the 
nature of scurvy, and owing to the non-recognition 
of the condition cure is delayed or rendered wholly 
impossible. Especially is this the case in sprue. 

It may even be said that the appearance of sprue 

is coincident with a limitation of diet calculated to 

produce a scorbutic taint. The initial departure from 

health may be a simple indigestion due to '' liver ”’ 

or to gastric catarrh, &c.; the diet is modified 

for the time, or may be cut down, most frequently 
Ey the patient himself or herself, to the most meagre 
extent in the hope of getting rid of the trouble. 

Fruit and meat are eliminated, and milk and, per- 
haps, farinaceous food are alone taken. Should this 
treatment be persisted in the patient becomes 
anemic, weak, and dreads taking any form of food. 
Sameness of low diet we know breeds diarrhoea 
in time, and in out-of-the-way places both the milk 
and other nutriment may be poor or “ tinned.” 
A scorbutic condition is inevitable with wasting, 
weakness, skin rash of purpuric-looking patches, 
receding gums, pyorrhea and mouth irritation, and 
a shrinking of organs, such as the liver and spleen. 
Without entering into the discussion as to whether 
sprue is due to a specific organism or not, we have 
enough to indicate a seorbutie sequel at all events. 
and until this is recognized and acted upon the 
patient may be kept alive, but cannot be cured. 
When the diet is changed to fresh meat and fruit 
a change immediately takes place, and the reported 
cure of sprue by strawberries is readily explained. 
That patients are cured by taking strawberries is 
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undoubted, but so they are by other fruit and ty 
fresh meat, especially when underdone or raw, in 
the form of fresh meat juice or scraped beef. It 
is hinted also, by several ‘‘ old tropical hands,’’ that 
a meagre diet is provocative of sprue; some even say 
that people who designedly live poorly are subject 
to sprue. ‘‘ Live well and you will be well," is 
the motto of many experienced tropical residents, 
and the advice given by a planter in Ceylon to his 
staff to '' avoid alcohol and eat liberally ’’ seems to 
have been followed by excellent results. The 
accusation often brought against British folk in the 
Tropics is that they live too well; this is not in 
accordance with fact, for the well fed thrive better 
than those who, owing to fads as to living, cut down 
their nutriment to the level of the ‘‘ nut and raisin ”’ 
diet, which some hysterical people profess to sub- 
sist on. Scurvy is not limited to men engaged in 
polar expeditions; it is present under various mani- 
festations and guises in the Tropics and complicates 
many of the ailments met with. The signs and 
symptoms of scurvy present no definite specific 
grouping; now there is diarrhea, now a mere re- 
vulsion against food, or cutaneous menifestations 
are present, the blue line on gums, &c.; but 
all are seldom present, and one person presents 
them in one form and another person under similar 
conditions of food, &c., in yet another form. It 
would be well were practitioners in the Tropies, and 
in temperate regions as well, to bear the possibilities 
of scorbutic tendencies in mind, and by acting upon 
them they will get rid of many of the phenomena 
which are inexplicable by any other connection. 

Were we to bring the diseases possibly spread by 
fish into the discussion, we have here again a 
migratory animal passing from cold regions to tem- 
perate and presenting the possibility of its being 
the transmitter or the generator of disease in man. 
Dogs, again, which always take part in all polar 
expeditions, are not without their bearing upon man 
in the matter of conveying disease. Let it also be 
pointed out that overerowding is unhealthy, be it 
in & tent with frozen canvas covered by snow, in a 
cabin cut out in a mass of snow, where ventilation 
is well-nigh impossible owing to climatic condition: 
and in which a number of men live for weeks or 
months with unwashed skins and wear unwashed 
clothes. These conditions are all calculated to 
generate disease, now of a specific, now of a non- 
specific type. | 

We have much to learn from Arctic expeditions 
in their medical aspects, and these lessons are 
applicable not only in temperate climates but also 
in the Tropics, and we hope that when next a 
scientific expedition is fitted out we shall find that 
the helminthologist, the protozoologist, and the 
entomologist are furnished with a place in the staff, 
otherwise the expedition will be shorn of its useful- 
ness and remain a mere ''travellers' " procession, 
as it has to a large extent—and rightly so—been in 
the past. 

J. C. 
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Treatment of Dysentery due to Infection with 
Entameba  histolytica.—Deeks, writing on this 
subject in the Journal of the American Medical 
Association, January 4, 1913, states that the follow- 
ing forms of dysentery are more or less frequently 
encountered in Ancon Hospital and for the most 
part can be readily differentiated : — 

'* (1) Ameebie dysentery, caused by the E. histo- 
lytica of Schaudinn. 

'* (2) Amoebie dysentery, caused by the E. tetra- 
gena of Viereck. 

“ (9) Bacillary dysentery, caused by Shiga’s or 
Flexner's baeillus, and the allied varieties. 

'* (4) Bilharzial dysentery, caused by the Schisto- 
somum mansoni, 

‘“ (5) Balantidial dysentery, caused by the Balan- 
tidium coli. 

'* (6) Malarial dysentery, occurring in the course 
of a general malarial infection. 

“ (Y) Dysentery due to tuberculous ulceration of 
the intestine. í 

' (8) Nephritie dysentery, associated with acute 
diffuse nephritis or secondary to a chronic neph- 
ritis with an acute process superadded. 

'* (9) Diphtheritie colitis, associated with a diph- 
theritic or a gangrenous inflammation of the mucous 
membrane of the whole colon, rectum and part of 
the adjacent small intestine—a very fatal form. 

'* (10) Dysentery in the course of pellagra. 

“ (11) Dysentery resulting from the ingestion of 
decomposing meats or fish. 

'* (12) Dysentery resulting from the ingestion of 
infected milk. The last two may be bacillary in 
character. 

'* (18) Dysentery 
hepatic discase.”’ 

As regards the treatment of the amoebie forms he 
states that :— 

'* (1) Ameebicidal irrigations are useless. 

'* (2) The bismuth-milk-saline method of treat- 
ment gives, in almost all cases, a perfect result, if 
the lines indieated for its administration are adhered 
to. 

'* (3) This method of treatment gives a maximum 
of cures with a minimum of recurrences and metas- 
tatic developments, the most frequent of which is 
liver abscess. This offers a serious complication in 
the treatment, particularly if of the acute or ful- 
minating type. 

'* (4) Occasionally, in extreme cases, surgical 
interference, after Dr. A. B. Herricks’ method, is 
indicated.”’ 

(With ipecacuanha and emetine going so strongly 
in the treatment of ameebic dysentery at the present 
day Deeks will find few supporters of his bismuth- 
milk-saline method.) 
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Cultivation of Malarial Plasmodia.—Lavinder in 
the Journal of the American Medical Association 
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for January 4, 1918, contributes a brief note in con- 
firmation of the results of Bass and Johns in culti- 
vating malarial parasites. 

The technique outlined by these authors was 
adhered to elosely, and no essential deviation was 
made from their description. In two of the cases 
the attempt was made to cultivate the second 
generation. In doing this use was made of only 
one of the methods given by Bass and Johns. This 
method was by the test-tube fitted with the little 
shelf of paper supported by a piece of glass rod, as 
described in their paper. 

In the first case, at the time blood was drawn, 
smears from the punctured ear showed a rather 
heavy infection of Plasmodium falciparum, small 
ring forms. This culture was made in the late 
afternoon. The next morning many larger, pig- 
mented forms were observed. The culture was 
returned to the incubator, but on later examination 
it was evident that growth had ceased. Lavinder 
thinks it very likely that this culture was killed by 
undue tilting of the tube in handling. The parasites, 
aecording to Bass and Johns, grow only in the 
superficial layer of blood cells, and if the tube is 
tilted and this top layer disturbed it results in death 
of the parasites. 

In the secord ease, at the time blood was drawn, 
smears from the ear showed a light infection of 
P. malaria. Indeed, the parasites were quite 
scanty, only half a dozen being found in a twenty 
minutes’ search of a well-stained slide. The culture 
from this case was not successful. 

The third case was another heavy infection of 
P. falciparum. All forms seen in the smear from 
the ear, at the time blood was drawn, were small 
rings without pigment. In this case, as in the 
second, the attempt was made to grow the first 
as well as the second generation. That is, the 
blood was drawn, mixed with the dextrose solution, 
defibrinated, and centrifugalized to get off the serum 
and to eliminate leucocytes in the tubes for the 
second generation. The tube with the little paper 
shelf was then prepared, and the original tube 
was preserved also. Both were incubated at 40° C. 
In this case the parasites grew readily in both tubes 
and went on to sporulation, but for some reason the 
merozoites did not enter fresh blood-cells, and of 
course growth ceased. All conditions seemed favour- 
able, and this result was a disappointment. 

This successful culture was made from a case of 
very persistent infection, which had been under 
treatment in our wards for some time. At the 
time the culture was made the patient was suffering 
from a fresh outbreak. 

No attempt was made to differentiate varieties, 
but the parasites developed into large forms and 
rosettes in something over thirty hours. The 
sporulation was not uniform and continued to take 
place for some time. Motility was observed in the 
pigment granules, but amceboid movement in the 
parasites was not so prominent. In the tube from 
which the leucocytes had not been removed 
(original tube), phagocytosis of the rosette forms 
was occasionally ohserved, This. as Bass and 





[Feb. 15, 1913. 





— 


Johns state, probably occurs after the parasite has 
digested the capsule of the red cell or otherwise 
damaged it, since leucocytes will not attack para- 
sites in an uninjured red cell. 

With Leishman's stain Lavinder succeeded in 
staining the parasites readily when the first 
rosettes developed, but later for some reason he 
was not successful. He states, that as Bass had 
said, it is only necessary to see such a stained slide 
to feel convinced of the growth of the parasites tn 
vitro, for such pictures are not observed in the peri- 
pheral blood of cases of malaria. 





The Blood-vessels in  Beriberi.—Ogata in the 
Sei-I-Kwai Medical Journal, vol. xxxi, No. 11, 
November 10, 1912, writes on the blood-vessels in 
beriberi. He studied the rigor mortis in non-beri- 
beri vessels. His conclusions were as follows:— 

(a) The results of rigor mortis in non-beriberi 
vessels. 

(1) The blood-vessels undergo marked changes 
after death, and consequently the blood-vessels 
seen under the microscope do not show the state of 
the vessels before death. 

(2) Although the vessels contract in the agony 
of death, they relax to a certain extent after a time, 
and on the appearance of the rigor mortis they con- 
tract again. Finally after a certain period they 
become quite soft through autolysis. 

(3) There are no exact and characteristic differ- 
ences between the vessels which were contracted 
udine life and those which were relaxed during 
ife. 

(4) By the degrees of the vessels' rigor mortis 
one cannot judge the degree of the vessels’ con- 
traction during life. 

(5) The rigor mortis of the vessels in men appears 
gradually two to three hours after death and 
reaches its maximum seven to fifteen hours after 
death. After that it gradually disappears, and 
after twenty-four hours the vessels are absolutely 
relaxed. The individual characteristics and the 
external influences produce great differences in its 
occurrence. 

(b) The results in the vessels in beriberi. 

(1) The appearance and disappearance of the 
rigor mortis of the vessels after death are nearly the 
same as in the non-beriberi vessels as regards the 
time, but the contractions of the vessels are some- 
what stronger in the beriberi vessels. 

(2) The maximum contraction of the beriberi 
vessels described as seen in microscopical specimens 
is probably due to the rigor mortis. 

(8) As already mentioned the extent of the 
vessels’ rigor mortis is no standard of the degree of 
the vessels’ contraction during life one cannot deduct 
from the presence of the maximal contraction of the 
vessels the spastic state of the vessels during life. 

(4) As regards the states of contractions of the 
vessels before the rigor mortis sets in, there are no 
marked differences between the beriberi and non- 
beriberi cases, but morphologically the author 
noticed some differences. In those beriberi cases 
which were autopsied soon after death one already 


Feb. 15, 19137] 








notices that the spaces in the tunica media are 
prominent, and that also there is unevenness in 
the thickness of the tunica media. One misses 
those changes in the non-beriberi cases. 

(5) In the dorsal artery of the foot in one case 
a transmigration of the cells of the involuntary 
muscle fibres was recognized. 

(6) If the unevenness in the thickness of the 
tunica media and the transmigration of the cells of 
involuntary muscle fibres are a rare event in the 
non-beriberi cases these changes ought to help one 
in judging the state of the vessels before death. If 
those changes are the result of the looseness in 
the connections between the tissue cells of the 
tunica media, they coincide with the relaxed state 
of the vessels noticed frequently by clinicians, but 
they may be the result of a spastic contraction. 
Thus whether those changes are due to the relaxa- 
tion or contraction is still unknown. 

(7) No rupture of the elastic fibres as mentioned 
by Glogner was observed. . 

(8) There was a slight thickening and fatty 
degeneration (so-called endoarteritis) of the tunica 
intima in the large arteries. 

(9) Swelling and vacuole formations were ob- 
served in the endothelial cells in several cases. 

(10) Thrombosis was present in the femoral 
artery in two cases out of eight. 

(11) The dilatation of the trunk of the pulmonary 
artery was not marked in the author’s cases. 

(12) In three cases out of eight, marked tortuosity 
of the pulmonary vessels was noticed. 

(13) The follicles of the spleen showed hyaline 
degeneration in all cases. 





Plague in the Philippine Islands.—In the Quarterly 
Report of the Bureau of Health for the Philippine 
Islands—Second quarter, 1912— Heiser states that 
after an absence of six yearsin human beings and five 
years among rats, plague was again found in the 
Philippine Islands, on June 17, 1912. A Filipino 
employed as a watchman at No. 235, Calle San 
Jacinto, in the Chinese district, who resided at 
No. 920, Calle Antonio Rivera, was found dead at 
his home, on the date mentioned above, after an 
illness of about three days. On post-mortem exami- 
nation, typical plague buboes were found in the right 
groin and axilla. Smears made from the spleen 
showed Gram negative, bipolar staining organisms, 
and inoculations made into guinea pigs resulted in 
typical attacks of plague. The organism which was 
recovered from the guinea pigs agglutinated plague 
serum in high dilutions. The source of the infection 
is unknown. The nearest known focus of plague is 
at Hongkong, and there is no evidence to show that 
this man had been out of the country during the past 
few years. Test examination of rats caught in the 
different districts of Manila, particularly those from 
importers’ warehouses, have been made at weekly 
intervals throughout the year since 1907 and have 
always proven negative. 

Houses in the vicinity of which the man resided, 
and where. he worked, showed evidences of rat 
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infestation, but an examination made of many 
hundreds of rats caught there failed to reveal any 
plague infection, nor was there any history of 
unusual rat mortality having occurred anywhere in 
Manila. 

The second death occurred on June 26, in the 
person of a Filipino woman, aged 44, at 1615, 
Calle Ázearraga, near tho Arranque Market. She 
was found alive, in her house, and had been ill for 
three days. At the time she was transferred to the 
San Lazaro Hospital she had a temperature of 41° C. 
and was in a dying condition. The autopsy showed 
slightly enlarged glands in the left groin, but the 
other usual autopsy findings of plague were con- 
spicuous by their absence. Smear preparations 
made from tho glands of the groin and from sections 
of the spleen showed Gram negative, bipolar staining 
bacili. Inoculations made into guinea pigs produced 
typical attacks of plague, and the recovered organisms 
agglutinated with plague serum. This woman, from 
reliable evidence, had also not been out of the Philip- 
pine Islands during the past few years. Ata near-by 
food store, where the woman is known to have pur- 
chased her food supply, four dead rats were found. 
These were taken to the Bureau of Science for 
diagnosis, but the post-mortem and inoculation experi- 
ments have proved negative. 

The mortality rate for the city is rather below the 
normal, from which fact it may be inferred that no 
unrecognized cases are occurring. Three rat-catching 
gangs have been put to work with the object of catching 
as many rats as possible in the vicinities in which 
the patients died, and from other sections which are 
considered suspicious. So far, all of the rats found 
have proved negative. From the foregoing it is 
evident that there is no reliable information regarding 
the origin of the disease. 

It is possible that the disease has been introduced 
by infected fleas, although, in view of recent cases 
reported by McCoy in Hawaii, and by observers in 
India, food infection cannot be completely disregarded. 
If the disease was introduced by infected fleas it 
would seem most likely that they reached here on 
sick rats which came in cargo, like crates of onions 
potatoes, baskets of eggs, garlic, baskets of soy beans 
or similar food-stuffs which arrive almost daily, in 
large quantities, from China, Japan, and other plague- 
infected countries. Rats have actually been observed 
in such cargo, and it would not be at all impossible 
for an infected rat to have been introduced in this 
way. The officers of the Public Health and Marine 
Hospital Service located in Hongkong and Manila 
have long since recognized the danger of introducing 
plague in this way, but up to the present time it has 
been impossible to devise & practical method for 
entirely eliminating the danger from the introduction 
of rats in this manner without placing prohibitive 
restrictions upon commerce. The theory of the 
introduction of the plague by means of food is slightly 
supported by the fact that, at the autopsy of the first 
case ulcerated tonsils were found, but as no cultures 
were taken it is impossible to submit anything definite 
under this head. | 
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ABSTRACTS OF PAPERS READ BEFORE THE '' ITALIAN 
PELLAGRA CONGRESS,” BERGAMO, SEPTEMBER, 
1912, AND THE ' SECOND TRIENNIAL PELLAGRA 
MEETING,’’ COLUMBIA, U.S.A., OCTOBER 3 To 5, 
1912. 





PELLAGRA. 
By Professor R. BLANCHARD, Paris. 


I uave the honour to bring to the knowledge of 
the Congress a résumé of the official report sent by 
Dr. Vernesco, Director of the Preda Hospital in 
Craiova (Roumania), to the General Director of 
Publie Health in Bucharest, concerning the after- 
effects of Nicolaidi’s serum in the treatment of 
pellagra. 

Dr. Vernesco having been officially appointed by 
ihe Roumanian Government, tried Nicolaidi’s treat- 
ment during 1909 and 1911. 

Thirty-three patients, all suffering from grave 
cutaneous, gastro-enteric and nervous symptoms, 
such as: erythema, pyrosis, profuse and feetid 
diarrhea, vertigo, buzzings in the ears, and hallu- 
cinations, were subjected to the cure. Some of the 
patients were completely unconscious. In all the 
general state was bad. Many of them could not 
even stand on their feet. 

Twenty-three of these patients, after a course of 
treatment (eighteen to twenty-three injections), left 
the hospital completely cured. The others, after 
eight to twelve injections, insisted on leaving the 
hospital. Improvement was noticeable in all, how- 
ever, and some were able even to return to their 
work. 

All the symptoms presented by the patients dis- 
appeared after a short time, after eight to ten injec- 
tions; the weight increased from 2, 4, 6, up to 
9 kilos. 

The same results were obtained in 1911, with 
seven patients. Six of these were completely 
cured; the seventh insisted on leaving the hospital, 
feeling remarkably improved after a treatment of 
fifteen days. 

A certain number of patients (ten) with grave 
psychical phenomena were sent to the Insane 
Hospital at Craiova, and subjected there to the 
same cure, by Dr. Mileticiu, the director of this 
asylum. Nine left the asylum after twenty-two to 
twenty-five injections, and returned to their work; 
the tenth, afflicted with '' paranoia,’’ was not im- 
proved by the cure. 

All the pellagrins subjected by Dr. Vernesco to a 
sufficient numter of injections (eighteen to twenty), 
continue to-day, one to two years after the cure, to 
be in good health and able for their work. In those 
who had an insufficient number of injections, three 
recurrences have been observed. 

Amongst the pellagrins with psychical symptoms 
cured by Dr. Mileticiu at the Insane Asylum, one 
bad a relapse one year after the cure. Subjected 
again to the same treatment, he left the asylum 
after eighteen injections. The other eight pella- 
gring cured in the Asylum continue to-day, two 
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years after the cure, to be in good health and able 
to work. 

Dr. Vernesco affirms, in consequence, that Nicol- 
aidi's serotherapy is & treatment of high efficiency 
against pellagra, and insists on the satisfactory 
results obtained in the gravest cases, if the treat- 
ment is continued for a sufficient length of time. 
Twenty, twenty-two, or twenty-five injections are 
necessary, depending on the gravity of the case. 
Relapses are rare, and seem to be due to an insuffi- 
ciency of the treatment. 


ULTERIOR RESULTS ON DPELLAGRINS, SUBJECTED IN 
1911 To NICOLAIDI'S SEROTHERAPEUTIC CURE. 
By Dr. UMBERTO GRILLO, Udine, Italy, and Dr. Emitio Maz. 


IN September, 1911, we tried some therapeutical 
experiments on pellagrins with Nicolaidi’s serum. 
The majority of the patients subjected to the cure 
were chosen from those afflicted with grave gastro- 
enteric and nervous symptoms and the concomitant 
general cachexia. 

We promised in our last year’s publication in the 
Rivista Pellagrologica Italiana, after a certain time, 
to report the result of this cure. 

For this purpose we examined all the treated 
patients, last spring, when the pellagra symptoms 
usually reappear, and we did so also in August. 
The actual state of these patients is now reported, 
an account of the period passed from the cure till 
to-day having been kept. 

Case 1.—B. Giuseppe, male, aged 47, was 
afflicted last year with grave gastro-enteric sym- 
ptoms; two to twenty diarrheic, profuse and foetid 
stools per day, intense thirst, lips swollen, sensa- 
tion of burning in stomach, with general prostration, 
difficult and spasmodic walk, notable emaciation 
with marked loss of flesh, inability to work in 
the fields, headache and sensorial troubles, fibril- 
lary tremors of the tongue, hands and feet, diffused 
erythema, during the past five years, on back, hands 
and feet, and also on sides of neck. 

Now, a year after the cure, the patient presents 
only a very slight erythema on the exposed parts of 
the hands, with a sensation of slight burning and 
fibrillary tremors of the tongue. All the other 
symptoms of last year have disappeared, and the 
patient can now work regularly. The result is con- 
sidered satisfactory. 

Case 2.—T. Giulia, female, aged 44; was 
afflicted last year with erythema on hands and feet, 
sensation of weakness, vertigo, buzzings in the 
ears, diarrhoa, headache, startled awakenings. 
Apart from these pellagra symptoms, the patient 
had also suffered from stomach troubles for five 
years. 

A year after the cure, the patient though still 
emaciated, does not now present any erythema, 
there is no diarrhea, nor any other symptoms due 
to pellagra. The nutrition is slightly improved. 
The result is considered fairly satisfactory. 

Case 38.—S. Giuditta, female, aged 63. Was 
afflicted last year with definite desquamative ery- 
thema over the backs of her hands and feet; there 
was also a profuse fetid diarrhea, not influenced 
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by treatment; headache, lachrymation, blepharitis, 
buzzings in the ears, insufficient sleep, continuous 


vertigo, organic depression, and a feeling of great 
i' mors in tongue and hands, weakness, denutrition, 
~- emaciation, sensation of profound physical prostru- 


weakness. 

A year after the cure the patient had erythema 
and slight diarrhea for a short timo, and a slight 
trace of the erythema still persists. 
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headache, perspiration, burning of hands, frequent 
hallucinations, sight diminished, insomnia with 
troubled dreams, continual vertigo, fikrillary tre- 


: tion, incapacity for work. 


The general : 


nutrition is good. She does not feel any weakness, - 
and affirms that she had obtained an important . 


benefit from the serotherapic cure. 

CasE 4.—Z. Giulia, female, aged 43, was afflicted 
last year, at the moment of the cure, with desqua- 
mative erythema on the dorsal aspect of feet, diar- 
rhea, heaviness in stomach, craving for a great 
quantity of salt in her food, profuse fcetid diar- 
rhæa, diminution of visual acuity, deficient nutri- 
tion, physieal prostration, with inability to perform 
labour continuously. All these symptoms have 
returned every year for the last eight years. 

À year after the cure the condition was as fol- 
lows: Patient had erythema on the hands and fore- 
arms for a short time; she has gone on working and 
has always felt very well. No diarrhea. Even in 
the spring, when the erythema appeared, the gastro- 
enteric fuuctions remained regular. The general 
nutrition keeps good. 

CasE 5.—V. Teresa, female, aged 36, pellagra 
for the last ten years; erythema on hands and feet ; 
every spring diarrhea. During the last two years 
has been unable to work in the fields. Sensation of 
swelling and pain in stomach, appetite lacking, 
intense thirst, disordered taste. Nutrition dimin- 
ished, organic exhaustion grave, unable to attend 
even to housework, becoming at once exhausted. 

A year after the cure, condition of nutrition good ; 
no erythema, no diarrhea, no feeling of exhaus- 
tion; perfect general health. Resumed work again 
since the cure. 

Case 6.—M. Clementina, female, aged 30, ery- 
thema, burning on hands and lips, intense thirst, 
burning in stomach, sensation of heaviness, fre- 
quent headaches, vertigo, could attend to house- 
work but was soon tired. 

The patient improved after the cure, and was 
able to return to work. A relapse, however, set in, 
which killed her. 

Case 7.—M. Agnese, female, aged 31. Cuta- 
neous phenomena, grave gastro-enteric symptoms 
such as pyrosis, lack of appetite, twenty to thirty 
diarrheic stools per day; constant headache, in- 
somnia, dreams, terrifying nightmares, continual 
vertigo; anemia, emaciation, marked organic wast- 
ing, absolute incapacity to work, tiring at least 
effort. 

A year after cure: General nutrition good. Fora 
short time in spring had a slight erythema. Skin 
and mucous membranes improved in colour; works 
regularly. No subjective troubles. No trace of 
erythema, no pyrosis. Sometimes her digestion is 
a little laborious. 

Case 8.—G. Maria, female, aged 40. For eight 
years, desquamative erythema on hands and feet, 
pyrosis, diarrhoea, two to three liquid fcetid stools 
per day; erosion of the mucosa of gums; continual 
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All these symptoms disappeared after the cure, 


and the patient has gone back to work. This is 
considered an excellent result. 
Case 9.—Bal. Giuseppe, male, aged 51. Eight 


to ten diarrhceic stools per day. In spite of treat- 
ment this has never ceased. Erythema on back of 
hands every spring. Loss of flesh, ansmia, dif- 
fused edema in limbs and face. Skin and mucous 
membranes very pule, waxy, and dried; face 
swollen, unable to work last year in the fields. 
On account of his pronounced odema he was 
recently obliged to remain in bed. 

A year after the cure: No erythema, though this 
made a very short reappearance last spring. No 
diarrhea, tongue normal, perfect general state. 
He works without feeling tired. (Edema gone, and 
no more intestinal troubles. 

Ihe results in the nine patients subjected to 
Nieolaidi's serotherapy was found to be satisfac 
tory, and the improvement has been maintained in 
eight of the cases. One ease died in spite of the 
treatment, and one had a relapse. Case 9 perhaps 
did better than any of the others, and appears to 
be really cured. 

The authors finally state that the cure is. not. a 
specific one, but it repairs the grave deficiency 
which the malady produces in the nutrition of the 
pellagrins. The most notable point about it is the 
way in which it cuts short the intestinal troubles. 
All their patients during and after the cure got the 
same kind of food and lived under the same 
hygienic conditions. 


Two CASES or PELLAGRA, IN ROUMANIA, WITH 
GRAVE NERVOUS SYMPTOMS, CURED IN A SHORT 
TIME WITH NIcOLAIDI’s SERUM. 


By Dr. Jeax Nicovatp!, Paris, France. 


Case I.—Stef. Georg., male, aged 60, admitted 
into hospital on August 10, 1912. Pellagrin for six 
years. Every spring desquamative erythema on 
the face, head, and feet. Headache with noises in 
the head, exhaustion, diarrhoea, and burning in the 
stomach. Last spring, patient was admitted in the 
hospital, where he was subjected to the usual treat- 
ment, but without any result. 

Present Status.—Last spring he had an extensive 
erythema on the head, face, and feet, much graver 
than the previous times. Severe headache with a 
feeling as if a fire was burning in his head. Con- 
tinuous vertigo; sight diminished, hearing bad, 
continuous buzzings in ears. Exhaustion, unable 
to walk and even to stand on his feet; slight diar- 
rhe& with burning in the stomach. Erythema and 
ulcerations on back of hands, feet and legs. 

First injection: With 50 c.c. of Nicolaidi's 
serum, August 12. August 14, 15, 16, second. 
third and fourth injection, same dose. 
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August 17.— Patient says that the sensation of 
burning and the fire in his head are diminished, also 
the fearful noise he always had in his head, but he 
still feels as if it were hot. The haziness he had 
before his eyes is less thick, but he always has the 
impression of a veil before them. He always has 
buzzings in the ears. 

August 18 and 20.—-Fifth and sixth injection of 
same dose. 

August 21.— Burning in stomach less pronounced. 

August 22, 28, 24.—Seventh, eighth and ninth 
Injections of 50 c.c. 

August 25.—Feels much better on the whole; his 
expression is calmer. He still complains of the 
hot feeling in the head. 

August 26, 27, 28.—Tenth, eleventh and twelfth 
injection of same dose. 

August 30.—Patient feels well. 
pletely gone. Head no longer hot. Sight good. 
Burning and buzzings disappeared. Can walk, 
general state remarkably improved. Feels able to 
return to his work, and insists on leaving the hos- 
pital. 

In this case the disappearance of all grave sym- 
ptoms was obtained in a very short time—eighteen 
days—and with only twelve injections of the 
serum. 

Cask 2.—Maria Const. Gh., female, aged 58, 
admitted into hospital on August 8, 1912. 

Patient completely unconscious, impossible to 
obtain any information. 

Present Stalus.—Dixtensive erythema on face, 
hands, forearms, feet and legs, with numerous 
ulcerations. Face @dematous, swollen and staring 
eyes. Complete unconsciousness. Mutters in an 
incoherent manner; passes her urine and fæces 
under her. No diarrhea. 

August 12.—First injection of 50 c.c. of Nico- 
laidi's serum. 

August 14, 15, 16.—Second, third and fourth in- 
jection of the same dose. 

August 17.—After these four injections the 
patient heeame quieter. Her face was not so 
swollen as it was when she arrived at the hospital, 
and she began to speak again in an intelligible 
manner. 

August 18 and 20.—Fifth and sixth injection of 
the same dose. 

August 21.—Patient again more conscious, but 
she still does not know how long she has been ill, 
nor how old she is. She remembers that she has 
a son called John. Control over bladder and rec- 
tum has returned. Says she feels better, but still 
has a burning pain in the body. — Sleep calmer, 
appetite good. 

August 22, 23 and 24.— Seventh, eighth and 
ninth injection of 50 c.c. 

August 26.— The state of the patient has im- 
proved in every. way, but the memory is not re- 
established. She does not remember anything 
about the past. 

August 26, 27 and 28.—Tenth, eleventh and 
twelfth injection of same dose. 

August 80.—Patient declares that she feels well. 





Erythema com- 
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She has lost the burning feeling in the stomach, 
speaks well, and her memory has returned. The 
ulcerations on her hands and feet are almost cured. 

September 1, 2, 3.—Thirteenth, fourteenth and 
fifteenth injection—same dose. 

September 5.—Patient feels well. Appetite 
good. Answers clearly all questions put to her. 
Memory completely returned. 

September 5, 6, 7.—Sixteenth, seventeenth and 
cighteenth injections—same dose. 

September 8.—Progress maintained; face, hands 
and feet completely free of erythema and ulcera- 
tions. Expression quite calm. Answers questions 
well. 

September 8, 9 and 10.—Nineteenth, twentieth 
and twenty-first injections, same dose. 

After this the author gave some further injec- 
tions to consolidate the cure. All the symptoms, 
which were in this case of a grave nature, dis- 
appeared then after twenty-eight injections; a most 
satisfactory result. 





Tick BITE IN BRITISH COLUMBIA.’ 
By Joun L. Topp, M.D; 


Associate Professor of Parasitology, McGill University, 
Montreal. 


A very fatal disease, with symptoms closely re- 
sembling those of typhus fever, occurs in some parts 
of Montana. The disease is known locally as spotted 
fever, or tick fever. It is called tick fever because 
it is transmitted by the bites of a tick. When it 
became known that this tick, Dermacentor venustus, 
exists in Southern British Columbia, inquiries were 
instituted with the object of learning whether the 
disease which it transmits in Montana algo exists in 
Canada. With this object, letters were sent out in 
the middle of April last year to a number of doctors 
practising in Southern British Columbia. The 
replies received from them were so interesting that 
more letters were sent out to medical men in British 
Columbia and in the neighbouring states and pro- 
vinces. Altogether two hundred and ten letters 
were sent out to ask physicians if instances of ill- 
effects following tick bites, or of a disease resembling 
spotted fever, had occurred in their practices. In 
all, forty replies were received. Many of those who 
replied had seen cases in which infection of the 
wound caused by a tick bite had been followed by 
local inflammation that was sometimes very severe. 
Six letters mentioned instances in which the bites 
of ticks had been followed by paresis, or paralysis, 
and, sometimes, by death. The symptoms reported 
in these cases are quite unlike those which occur in 
the tick fever of Montana. 

Dr. S. B., Fernie, B.C. About 1898, at Rossland, 
two infants died in convulsions; wood ticks were 
found on the necks of both. 

Dr. G. C. E., Rosedale, B.C. In June, 1910, a 
child aged 4 had almost complete paralysis of 
the legs. A large wood tick had been taken from 
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the nape of the neck a few hours before the doctor's 
visit. After a purge and a few hours’ rest the child 
completely recovered. 

Dr. G. B. H., Creston, B.C. A girl aged 4 
gradually lost the use of her legs, during two or 
three days, until she was unable to stand. A tick 
was removed from the nape of the neck, and within 
three days the child was well again. 

Dr. G. B. H., Victoria, B.C. About 1900, at 
Nelson, B.C., a child aged 5 was bitten on the 
back of the head by a tick. The patient died 
in convulsions. Dr. H. is very certain that the 
wood tiek causes symptoms, and that there is no 
possibility of confusing these symptoms with those 
caused by infantile paralysis. 

Dr. C. M. K., Grand Forks, B.C. About 1904 a 
child aged 4 had complete paralysis of the legs 
and a lesser degree of paralysis of the arms. A 
wood tick was removed from the nape of the neck, 
and rapid recovery resulted. Dr. K. knows of two 
or three such cases. 

Dr. O. M., Vernon, B.C. January, 1912. A 
healthy child, 34 years old, had been perfectly well 
until two hours before examination; when the 
patient was scen there was no temperature and the 
pulse was normal, but the legs were almost com- 
pletely paralyzed. The child could not stand, and 
the reflexes were gone. A tick was found, firmly 
attached to the base of the neck; it was removed. 
The paralysis continued during the day; next morn- 
ing there was a slight improvement, and by the 
evening the child had recovered the use of her legs. 
Dr. N. also knows of an instance in which an adult 
complained of weakness of the legs after a tick bite 
on the back. 

Dr. W. O. R., Nelson, B.C. About 1900 a child 
died suddenly with symptoms of acute ascending 
paralysis. After death & large tick was found at 
the nape of the neck. In 1901 a second child with 
the same symptoms died, after an illness of two 
days. A tick was found attached to the right 
temple. The knowledge of these two cases sug- 
gested the presence of a tick when a third child, 
previously very healthy, was seen, whose legs had 
been becoming weaker for two days. One was found 
at the nape of the neck; it was removed, and in two 
days the child was quite well again. On April 10, 
1912, a little girl aged 3 had become paralyzed. 
The legs were completely paralyzed and the reflexes 
were gone; paresis of the arms was marked. Three 
ticks were removed from the nape of the neck, and 
the child recovered completely. 

Dr. D. R. S., Vancouver, B.C. At Rossland a 
child aged 3 or 4 had paralysis of the legs with 
absence of reflexes. A tick was removed from the 
neck and the symptoms disappeared. 

Judging from some of the letters received, a belief 
that the bites of ticks may cause paralysis is quite 
common in some parts of British Columbia. 

A consideration of these reports makes it seem 
very probable to the author that severe symptoms 
may follow the bites of ticks in British Columbia. 
Children seem to be most affected. In them, 
paresis and paralysis of the extremities, especially 


of the legs, are the most constant symptoms; and 


when such symptoms are seen ticks are usually 
found about the patient’s head. 


Dr. Todd makes these notes public in the hope 


that they may induce physicians who have seen 


or who may sec similar cases to publish their ex- 
periences ; for it scems possible that an undescribed 
disease, caused by ticks, may oceur in British 
Columbia. The subject demands investigation, and 
Dr. Todd would welcome information and material 
concerning it. Living ticks, removed from children 
in whom their bites had caused paralysis, would be 
especially valuable. 
Motes and Mews. 
PREVENTION OF DISEASE IN WEST 
AFRICA. 


METAMORPHOSIS OF FILARIA LOA. 


AN important discovery has been made in West 
Africa by Dr. R. T. Leiper, Interim Wandsworth 
Scholar of the London School of Tropical Medicine. 
The Secretary of that institution has received the 
following telegram, dated December 27, from Dr. 
Leiper at Calabar :— 

“The metamorphosis of Filuria loa has been 
proved to take place in the salivary glands in a fly 
belonging to the genus Chrysops.” 

This discovery is of great importance because of 
the large number of Europeans who become 
infected with this worm in West Africa. The 
effects are rarely fatal, but the parental worm 
travels under the skin, sometimes under the 
conjunctiva, and may in that position set up 
conjunctivitis. The commonest result is the so- 
called ‘‘ Calabar swelling." This is due to the 
worms migrations in the deeper parts of the 
limbs, in the muscles and round the tendons. The 
swellings are painful and impair movement, so that 
the victim may be unable to write or even to use 
his bands. The swellings rarely last for more than 
& few days, but often recur in the same or another 
part of the body. There is some reason to suspect 
that at times, when travelling inside the skull, they 
cause epileptiform convulsions. The importance 
of Dr. Leiper’s discovery is that now science will 
be in a position to determine the conditions in 
which people become infected, and it is hoped to 
prevent such infection. 

The members of the genus Chrysops are day- 
biting flies, and are very widely distributed not only 
in the Tropics, but also in temperate climates, even 
in the British Isles. It is expected that Dr. Leiper 
will be now able to show which species of Chrysops 
are the carriers, as it is known that Filaria loa is 
limited to West Africa. The embryos of Filaria 
loa are found in the blood only during the day 
time, and are therefore called Microfilaria diurna 
by some in distinction from Filaria bancrofti, the 
cause of elephantiasis, whose embryos are found in 
the blood only during the night, and are known as 
Microfilaria nocturna. Sir Patrick Manson many 
years ago surmised that this nocturnal periodicii: 
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pointed to a nocturnal blood-sucking insect as the 
intermediate host, and he proved that the inter- 
mediate hosts were certain species of mosquitoes. 
The diurnal periodicity of the embryos of Filaria loa 
suggested that the intermediate host was a day- 
biting insect, and Dr. Leiper has proved that the 
intermediate host of Filaria low is a day-biting 
insect, a member of the genus Chrysops. 

The Wandsworth Scholarship, the income of 
which has enabled the School to send Dr. Leiper, 
their helminthologist, to investigate the life history 
of the Filaria loa and other blood worms in man 
and animals, was placed at the disposal of the 
School about six months ago. The capital of the 
scholarship is a sum of £10,000, which was be- 
queathed by the late Lord Wandsworth to Sir 
William Bennett for purposes of research, and the 
latter placed the whole of the bequest at the dis- 
posal of the London School. Mr. Austen Chamber- 
lain’s appeal for £100,000 to place the School in a 
proper financial position has as one of its objects 
the provision of a sum sufficient to keep always in 
the field a research investigator. It may be 
recalled that Mr. Chamberlain was able to report 
at a recent meeting of a committce which has been 
formed to help him at the London Chamber of 
Commerce that more than half the amount for 
which he is appealing has now been received.— 
The Times. 
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More than forty varieties of rice are cultivated 
in Siam. The “hill” rice is a peculiar variety 
planted on the hillsides in Northern Siam, and is 
said to be marvellously productive. When ripe the 
ears of this rice are black, but when husked and 
boiled the grains are of a reddish colour, and have 
a peculiar fragrance. The ''glutinous " rice is 
another variety, grown in the mountain valleys of 
Northern Siam, and forms the main food for the 
people of those regions, while white rice only is 
grown and used by the people on the plains of 
Lower Siam. A common kind of rice cultivated on 
land liable to floods during the rains is said to grow 
as much as a foot in twelve hours, so that the plant 
often attains a height of ten feet in its efforts to 
keep its leaves above water. The rice commonly 
grown in Siam consists of the so-called light crop, 
which is planted as early as February, and reaped 
in May or June, and the heavy crop, which is 
planted between July and September and harvested 
in December and January. Rice that is exported 
can be roughly divided into three classes—Na 
Muang, Pasak, and garden rice. Na Muang is the 
cheapest quality, and is grown chiefly in the district 
of Ayuthia. The grains are short, and have a great 
deal of red rice mixed with them, and they are also 
very much cracked, and therefore liable to be 
broken in milling. Pasak rice, which is of better 
quality than Na Muang, comes from the Pasak 
River district, and is a variety of golden rice. It is 
only due to the soil of this district that it is of 
poorer quality than the ordinary garden rice. The 
so-called garden rice forms the main bulk of rice 
that is exported, and is of the best quality. Na 


Muang and Pasak rice are used for mixing with it. 
This rice was formerly grown in the ditches of 
vegetable gardens, but is now grown on vast tracts 
of land, both by broadeast sowing and transplanting 
processes, so that the name garden has lost its 
original meaning. 





Tug Dier or Mrxicans.—The principal articles 
of food of the Mexicans are tortillas, tamales, 
enchilados and frijoles, and of these the tortilla 
takes first rank. It is made from corn (maize). 
The process is to allow a given measure of corn to 
soak for twelve hours in twice its bulk of strong 
lime-water, and the swollen grains are then washed 
in clean water. The corn is then put through a 
mashing process on a metate, which is a single piece 
of granite about 18 in. by 24 in., and of such shape 
that when held on the knee there is an easy incline 
from top to bottom, with a slight concave towards 
the centre over the entire surface. The stone is 
placed in a wide, shallow vessel, and with a stone 
pestle, called a ‘‘ mano,’’ the soft corn is rubbed up 
and down on the surface of the metate until there 
is a well and evenly kneaded mass. When suffi- 
ciently kneaded it is formed into thin cakes about 
4 in. in diameter, which are then baked on an 
earthen plate called a ‘‘cornal.’’ The poorer 
classes in Mexico use the tortilla not only as a food, 
but they make it serve also as spoon and fork. It 
is folded into a sort of scoop, and used in eating 
beans, thick soup, rice hash, or anything else 
usually lifted to the mouth with spoon or fork. 
Tortillas are considered a very nourishing article of 
diet, many labourers performing a long, hard day’s 
work on a diet of tortillas, beans, and black coffee. 
Within the last few years machinery has been 
devised which grinds the lime-soaked corn. 

In view of the spread of pellagra this diet is of 
interest. Soaking the grain in lime-water before 
grinding seems peculiar to Mexico. 





THE current quarterly issue of the Bulletin of 
the Imperial Institute, January, 1918, vol. x 
(1912), No. 4, eontains reports of recent investiga- 
tions by the scientific and technical department of 
the Institute, of which two are of special interest 
to the general reader: (1) An article on the cotton 
industry of Nyasaland, showing its great extension 
in the Protectorate and describing the evolution of 
a type of cotton which has now been acclimatized 
and is recognized as a distinct commercial variety 
under the name of Nyasaland Upland; and (2) an 
article on Bermuda arrowroot, which, in the labor- 
atory tests at the Imperial Institute, has been 
shown to evince distinctive properties from some 
'" Bermuda °’ arrowroots on tle London market 
that are reputed to come from Bermuda. A special 
article, illustrated by a coloured plate, is contributed 
by Mr. Gerald C. Dudgeon, Director-General of the 
Department of Agriculture in Egypt, on the 
** Cotton-worm in Egypt,” in which the correlation 
of the yield in cotton with the degree of severity 
of cotton-worm attacks is examined in detail. The 
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second part of an article on the ''Coal Resources 
of the British Crown Colonies and Protectorates ’’ is 
published; and there are other general notices 
respecting economie products and their development, 
among which is à comprehensive survey of the 
occurrence of bismuth ores, their distribution and 
utilization, throughout the world. The Bulletin 
concludes with some general notes, and with a sum- 
mary of the contents of the more important papers 
and reports published during the preceding quarter, 
on subjects within its purview, nnd notices of recent 
literature. | 





MOTOR LAUNCHES FoR THE Tropics.—The Bergius 
Launch and Engine Company, of Glasgow, make a 
speciality of launches suitable for tropical work. 
In their catalogue detailed descriptions are given 
of their Kelvin motor launches with diagrammatic 
plans, &c., so that intending purchasers may have 
everything before them. Many of the designs are 
particularly suitable for missionaries, planters, 
fishermen, pilots, and for other general purposes. 
The great advantage of motor launches, especially 
for tropical work, is obvious. The prices are very 
unwisely omitted from the catalogue. 





A GUIDE ro PHoTOoMICROGRAPHY.—Leitz issues a 
new guide to photomicrography. In view of the 
ever-extending utility of micrographic methods in 
all branches of scientific research the writer of the 
guide believes that this book will afford welcome 
assistance to many who are not sufficiently con- 
versant with all the practical details of the method 
and photographic technique in general. Drawing 
upon the store of practical experience which he has 
collected in the course of years, the writer endea- 
vours to explain in simple terms all that need be 
known respecting the treatment of the negative, its 





exposure, and development, as well as the prepara- 


tion of paper prints and lantern slides. He has, 
moreover, thought it advisable to append a few 
short notes on the preparation of stereoscopic 
pictures, also on the use of the cinematograph 
attachment and dark-ground condenser for photo- 
graphing living bacteria, and at the end of the book 
will be found directions for working by the auto- 
chrome process. 





THE Use or METALLURGICAL MICROSCOPES WITH 
CAMERA.—Metallurgical microscopes are designed 
upon principles which differ fundamentally from 
those determining the construction of microscopes 
used for biological and mineralogical research. This 
difference arises mainly from the fact that the 
metallurgist is solely concerned with opaque speci- 
mens of metals. In the standard type of micro- 
scope objects are studied by transmitted light, that 
is, by light passed through a transparent object or 
preparation with the aid of a mirror or condenser. 
On the other hand, metals and other metallurgical 
objects require to be illuminated by light brought 
to bear upon them by means of a mirror or prism 
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in such a manner that it may pass by reflection at 
the object through the objective and so reach the 
eye or the camera. The appliances required to 
achieve this end in an efficient and practical manner 
involve a complete departure from the usual design 
of the prototype. In a series of directions issued 
by Leitz the various arrangements by which the 
apparatus is rendered available for work with lenses 
of different focal lengths and magnifications is dealt 
with separately, as the conditions of working vary 
considerably under these different circumstances. 


————— Sá ————— 


a ehiews. 





THE INTERNAL SECRETORY ORGANS: 
PHYSIOLOGY AND PATHOLOGY. By Professor 
Dr. Artur Biedl, Vienna. With an Introductory 
Preface by Leonard Williams, M.D., M.R.C.P., 
Physician to the French Hospital; Assistant 
Physician to the Metropolitan Hospital. Trans- 
lated by Linda Forster. London: John Bale, 
Sons and Danielsson, Ltd., Oxford House, 
83-91, Great Titchfield Street, Oxford Street, 
W. 1913. All rights reserved. 


As Dr. Williams says in his foreword, the subject 
of the Internal Secretions, or Glandular Physiology 
as it is sometimes called, is one which is destined 
to occupy the attention both of physiologists and 
clinicians for a long time to come. The subject, of 
course, is of the greatest importance, and all in- 
terested in it must be thankful to Professor Biedl 
for putting together all the facts, theory, and other 
work that has been done upon it into book form. The 
value of such a work is enormous, and the labour 
that must have been accomplished by the author in 
writing it may better be imagined than described. 

The book is divided into two parts. Part I, 
General, and Part II, Special. In Part I, a brief 
account is given of the history of the doctrine of 
internal secretion, of its physiological basis, and of 
the general principles upon which the teaching is 
founded. In Part II the internal secretory organs are 
taken separately, and what is known of the nature 
and significance of their activities is described. In 
the present state of one’s knowledge anything in the 
nature of a systematic classification is impossible. 
The only rational basis would be a morphological one, | 
but this is rendered impossible by the insufficiency of 
the data at one’s disposal. There is a general 
tendency to ascribe a specific activity to every cell- 
form and to every kind of tissue; but though, in a 
sense, one is justified in so doing, there is as yet 
no certain proof of the internal secretory activity of 
the greater number of cells and tissues. From the 
structure of a tissue the specific function possibly 
may be deduced, but that is a long way from being 
able to infer the nature of its chemical correlative 
function. | | 

There are also drawbacks to a classification upon 
purely physiological grounds. In any such attempt 
organs and tissues of the most dissimilar type would, 
on account of the similarity of their function, be 
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classed together; while organs possessing activities 
in more than one direction would be included in 
several different groups. 

Such being the state of matters the author has 
avoided all attempts at classifieation and simply 
gives a list of the internal secretory organs, taking 
them, as far as possible, in the order of their im- 
portance. 

The so-called “vascular” or “ ductless" glands 
are first dealt with, then the other internal secre- 
tory organs. The first group includes: The organs 
of the thyroid apparatus, namely, the thyroid gland 
and the parathyroid glands. The thymus gland. The 
two suprarenal systems, namely, the interrenal and 
the adrenal, together with the carotid and coccygeal 
glands. The hypophysis cerebri or pituitary gland, 
consisting of the anterior and posterior portions, 
together with the pineal gland. The spleen, which 
was formerly considered a vascular gland, is now 
regarded as essentially haematopoietic in its activity, 
its internal secretion having no great physiological 
significance. 

The second group includes: The sexual glands and 
other tissues concerned in the processes of repro- 
duction. The pancreas. The intestinal and gastric 
mucosa. The kidneys. 

The questions of glycogenesis and the neutralizing 
activity of the liver are not entered into. These secre- 
tory functions are the oldest known and are fully 
described in the current text-books of physiology. 

The plan adopted in each instance is: First, to 
give the necessary information concerning the mor- 
phology and the development of the organ ; second, to 
describe in detail its physiological and experimental 
aspects; and finally, to estimate its pathological sig- 
nificance by means of material gained from clinical 
observation. 

The book naturally is a long one—445 pages—while 
the literature covers another 141 pages, making the 
total 586 in all. The reference table, although very 
extensive, makes no pretension to include the entire 
literature of the subjects dealt with, the older litera- 
ture, that anterior to about the middle of the last 
century, being omitted altogether. 

The works are arranged, not according to subject, but 
under the authors’ names, which are alphabetically 
placed, and the list is complete up to the end of the 
year 1909, a few publications for 1910 also being 
included. The above gives only a very imperfect 
account of this monumental work. People inter- 
ested, of course, must read the original. The trans- 
lation is a very good one, and very few verbal errors 
are to be found in the pages. 





Tug Britisn JOURNAL or TvngEncvLOsIS. Edited by 


T. N. Kelynack, M.D. 

The January number of this journal (vol. vii, 
No. 1, January, 1913) contains the following 
original articles: ‘‘ Housing the Tuberculous 
Patient," by W. H. Scopes and M. M. Feustmann; 
“ Carl Spengler's Views and Methods regarding 
Tuberculosis,” by W. H. Fearis: “ The Future of 
Dispensary and Domiciliary Management of Tuber- 
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culosis," by D. J. Williamson. Two critical re- 
views are also published, one on '' Recent Advances 
in the Cultivation of the Tubercle Bacillus,’’ by J. 
Cruickshank, the other on ‘‘ Mixed and Secondary 
Infections in Pulmonary Tuberculosis,’’ by J. A. 
Radcliffe. In addition to these a part is devoted 
to personal opinions, to institutions for the tubercu- 
lous, notices of books, preparations and appliances, 
and notes. The journal is published quarterly 
(single copies, 1s. 6d.; annual subscription, 5s. 
post free), Bailliere, Tindall and Cox being the 
publishers. Many of the articles are illustrated by 
photographs. The difficulty for a journal of this 
sort will be the getting of good original communi- 
cations. Given these, however, then it should do 
well. 





A CLINICAL SYSTEM OF TUBERCULOSIS, DESCRIBING 
ALL Forms oF THE DISEASE. By Dr. B. 
Bandelier, Medical Director to the Sanatorium 
Schwarzwaldheim at Schómberg, near Wild- 
bad, and Dr. O. Roepke, Medical Director to 
the Sanatorium for Railway Workers at Stadt- 
wald in Melsungen, near Cassel. Translated 
from the Second German Edition by G. Ber- 
tram Hunt, M.D., B.S., late Physician to the 
Scarborough Hospital. London: John Bale, 
Sons and Danielsson, Ltd., 83-91, Great Titch- 
field Street, Oxford Street, W. Copyright. 
1913. 


This is a very valuable work on the subject of 
tuberculosis, and it has this great advantage, that 
the whole subject is dealt with together in one 
volume. Whatever aspect of the disease, there- 
fore, one wishes to read about, surgical tubercle, 
medical tubercle, tubercle of the special senses, &oc., 
will be found within its pages. The present 
edition (the second) has not been altered in form, 
but the latest discoveries and most recent views on 
the subject have been incorporated in the various 
chapters. Several of these, on tuberculosis of the 
upper air passages, the blood and lymphatic sys- 
tems, the digestive organs, the skin, and the ner- 
vous systems have been rewritten, while others, 
such as the climatic and surgical treatment of pul- 
monary tuberculosis, tuberculosis of the kidney, 
bladder, tonsil, throat, and larynx have been con- 
siderably increased. 

New schematic charts for recording the condition 
of the lungs and new temperature charts have 
been added, and sections on tuberculosis of the 
gall-bladder, Hodgkin’s disease, the tubercular 
psychoses and mental states, make their first 
appearance. 

Plates on the bacteriological diagnoses, and on 
the pathological anatomy of tuberculosis of the 
lungs and larynx from Koch’s work ''On the 
Etiology of Tuberculosis ' have been added by 
request. The first edition of the book was very 
favourably received both in Germany and other 
countries, and there is no doubt that the second 
edition wil share the same fate. Having this 
edition translated into English will make the work 
available to the medical profession in England 
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generally, and this, of course, should enormously 
increase the circulation and sale of the book. One 
can confidently recommend the work to all inter- 
ested in the subject of tuberculosis. It is a gold 
mine of information, and nothing, even of the 
slightest importance, is omitted. A translation has 
also been made into Spanish, which still further 
indieates its popularity. 





ANNUAL REPORT ON THE RESULTS OF TUBERCULOSIS 
REsEARCH, 1911. By Dr. F. Kohler, Head 
Physician of the Holsterhausen Sanatorium, 
near Werden on the Ruhr. Reprint from the 
'* Clinical Year-book,’’ edited by Dr. Naumann 
and Dr. M. Kirchner. Vol. 26. Translated 
by Ronald E. S. Krohn, M.D.Lond. London: 
John Bale, Sons and Danielsson, Ltd., Oxford 
House, 83-91, Great Titchfield Street, Oxford 
Street, W. 1913. 


The author states that the friendly reception 
accorded by numerous readers to the '' Annual 
Report on the Results of Tuberculosis Research in 
1910,’’ published last year, is his justification for 
continuing the work then begun, and now submit- 
ting a synopsis of the most important works that 
have appeared during 1911. The report is larger 
this year, because more space has been allotted 
for each review, and also owing to the fact that 
the literature of the subject increases year by year. 
As the translator mentions, it is to be regretted 
that the report now submitted is on the work done 
in 1911, but the delay has been unavoidable. The 
book, with the index, runs to 245 pages, and is 
divided up into the following sections: (1) General, 
(2) Distribution, (8) Etiology, (4) Pathology, (5) 
Diagnosis, (6) Prophylaxis and Treatment, (7) 
Index of Authors, (8) General Index. Such a 
synopsis must prove invaluable to all workers on 
tuberculosis, and an English translation is a very 
sound scheme. 





THE ETIOLOGY OF ENDEMIC GOITRE.—Being the 
Milroy Lectures delivered at the Royal College of 
Physicians of London in January, 1913. By 
Robert McCarrison, M.D., R.U.I.,M.R.C.P.Lond., 
Major, Indian Medical Service. Illustrated. 
London: John Bale, Sons and Danielsson, Ltd., 
Oxford House, 83-91, Great Titchfield Street, 
Oxford Street, W. 1913. 


The Etiology of Endemic Goitre is one that has 
puzzled many observers in the past, and will probably 
continue to do so in the future. Major McCarrison’s 
Milroy Lectures, written up into book form, will now, 
however, provide those interested in the subject with 
a readily accessible record of the extent of the 
present-day knowledge of the causation of the disease. 
A most striking discovery is, undoubtedly, that of 
Chagas, in Brazil, who shows that many of the goitres 
of that country are due to a trypanosome, the Schizo- 
trypanum Cruzi. This parasite apparently produces 
many lesions in its human host, one of these being 
this form of goitre, called now by Chagas Parasitic 
thyroiditis. 
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In the light of these discoveries the etiology of 
endemic goitres in other areas requires careful re- 
vision. Vianna’s researches show that the trypano- 
some in its later stages disappears from the blood and 
becomes a tissue parasite, so that an absence of such 
parasites from the peripheral blood in a chronic case 
of goitre is not sufficient to say that they might not 
have been there at some previous time, and have 
really been the cause of the condition. The book is 
well illustrated with many very excellent photographs, 
and it should prove both interesting and instructive 
to those who read it. Major McCarrison has made 
the subject of goitre his special study, and the many 
observations of his own contained in the pages of the 
book show how much valuable work he has done on 
the subject. 





A System or SuncGERY. Edited by G. C. Choyce, 
B.Sc., M.D., F.R.C.S.; Dean of, and Teacher 
of Operative Surgery in the London School of 
Clinical Medicine; Surgeon to the Seamen’s 
Hospital, Greenwich; Surgeon to Out-patients 
at the Great Northern Central Hospital. 
Pathological Editor, J. Martin Beattie, M.A., 
M.D., C.M.; Professor of Bacteriology in the 
University of Liverpool, and Bacteriologist to 
the City of Liverpool; formerly Professor of 
Pathology and Bacteriology, and Dean of the 
Faculty of Medicine, in the University of 
Sheffield; Hon. Pathologist to the Sheffield 
Royal Infirmary and Royal Hospital. In three 
volumes. Volume II. With eighteen colour 
plates, eight black and white plates, and 375 
illustrations in the text. Cassell and Company, 
Ltd., London, New York, Toronto, and Mel- 
bourne. 1912. 


This, the second volume of Chovce’s System of 
Surgery, contains the following articles: The breast, 
by W. S. Handley; the spleen, by C. G. Watson; 
malformations of the face, lips, and palate, by C. 


‘A. R. Nitch; the tongue, by W. H. Clayton-Greene ; 


the salivary .glands and floor of the mouth, by I. 
Back ; the esophagus, by H. M. Rigby; the stomach 
and duodenum, by J. Sherren; the intestines, by 
A. Miles; the appendix and peritoneum, by P. Sar- 
gent; hernia, by L. MeGavin; the rectum and anal 
canal, by H. S. Ulogg; the liver, gall-bladder, bile 
passages, and pancreas, by G. G. Turner; the upper 
and lower urinary tract, by J. W. Thomson Walker; 
the male genital tract, by R. Howard; and the 
female genital tract, by V. Bonney. All these sub- 
jects, treated as they are by specialists, in many 
instances of the individual subject itself, are suit- 
ably dealt with. 

One of the main features of the work is the 
splendid way in which it is illustrated, there being 
no fewer than eighteen coloured plates, while eight 
black and white plates and 375 illustrations are also 
to be found in the text. These greatly enhance the 
value of this very excellent system. For those 
surgically inclined no better work could ke in their 
hands. The next volume, the third, will complete 
the system, 
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INDIA OFFICE. 


From November 98 to January 25. 

Arrivals Reported in London.— Captain W. T. Finlayson: 
I.M.S.; Captain J. Taylor, I.M.S. ; Captain R. D. Willcocks, 
I.M.S.; Colonel H. St. C. Carruthers, I.M.S. ; Lieutenant- 
Colonel S. H. Henderson, I.M.S. ; Major E. R. Rost, I. M.S. ; 
Captain J. J. Robb, I.M.S.; Lieutenant-Colonel E. A. W. Hall, 
I. M.S. ; Captain L. Reynolds, I.M.S. ; Captain E. S. Phipson. 
I.M.S.; Lieutenant-Colonel W. H. B. Robinson, I. M.S. ; Major 
L. P. Stephen, I.M.S. ; Captain G. L. C. Little, I.M.S.; 
Major F. H. G. Hutchinson, I. M.S. ; Lieutenant-Colonel R. H. 
Castor; I.M.S.; Lieutenant-Colonel W. Molesworth, I.M.S.; 
Major C. D. Dawes, I.M.S. ; Captain J. J. H. Nelson, I.M.S. ; 
Lieutenant.Colonel W. G. Pridmore, I.M.S.; Captain J. T. 
Parkinson, I.S.M.D.; Captain L. Hirsch, I. M.S. 


EXTENSIONS OF LEAVE. 


Captain P. M. Rennie, I.M.S.,5m.; Major G. Y. C. Hunter, 
I. M.S., 6 m. M.C. ; Major M. Mackelvie, I. M.S., 7 m. ; Captain 
J. H. Horton, D.S.O., I.M.S.,to June 21, 1913; Major J. W. D. 
Megaw, I. M.S., 14 days; Lieutenant J. F. H. Morgan, I. M.S., to 
March 10, 1913; Lieutenant V. P. Norman, I.M.S., 6 m. M.C. ; 
Major C. B. Harrison, I.M.S., 4 m. M.C. ; Major P. P. Kilkelly, 
I.M.S., 6 m. M.C.; Captain G. Fowler, I.M.S., 4 m. M.C. ; 
ru G. Browse, I. M.8S., JO days; Captain N. N.G. C. McVean, 
I. M.S., 6 m. 


PERMITTED TO RETURN. 


Captain F. C. Rogers, °I.M.S.; Captain J. T. Parkinson. 
I.S. M.D. ; Captain J. Smalley, I.M.S. 


List or INDIAN MILITARY OFFICERS on LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Bamfield, Major H., I.M.S., 17 m., from April 19, 1912. 
Bidie, Major G., I. M.S., 12 m., from June, 1912. 

Boyd, Captain T. C., I. M.S. 1 y., to March 19, 1918. 
Browse, Major G., I.M.S., to April 7, 1918. 

Corkery, Colonel W. A., I.M.S., P.M.O., 3rd Lahore Division. 
Davys, Captain G. I., I.M.S., to Janunry 31, 1913. 

Dawes, Major C. D., I.M.S., to December 24, 1913. 

Graves, Lieutenant-Colonel D. H., I.M.S. 

Hamilton, Major J. A., I.M.S., to December 19, 1913. 
Kerans, Captain G. C. L., L M.S., 1 y., from April 5, 1912. 
Little, Captain G. L. C., I.M.S. 

Malcolmson, Captain G. S., L M.S., 18 m., from May 6.1912. 
Middleton- West, Captain S. H., I.M.S. 

Morgan, Lieutenant J. F. H., I. M.S., to January 31, 1913. 
Nelson, Captain J. J. H. I.M.S. 

Napier, Captain A. H., I.M.S., to April 15, 1913. 


Norman, Lieutenant V.P., I.M.S., 21 m., from November 15, | 


1911. 
Phipson, Captain G. S., I.M.S., to November 19, 1913. 
Reynolds, Captain L., I.M.S., to May 6, 1913. 
Stephen, Major L. P., I.M S. 
Stewart, Captain A. D., I.M.S., to October 1, 1914. 
Thompson, Captain F. T., I. M.S., 18 m., from Decemher 16, 
1911. 
Willcocks, Captain R. D., I.M.S. 


List OF INDIAN CIVIL OFFICERS ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER CiviL RULES). 


Showing the Name. Province, and Department, and the Period 
for, and Date from, whi:h the Leave was granted. 


Carruthers, Colonel H, St. C., I.M.S., Burma, 7 m. 21 d., 
November 9, 1912. 

Chapman, Major P. F., I.M.S., C.P., 18 m., April 2, 1912. 

Connor, Captain F. P., I.M.S., Behar and Orissa, 18 m., 
April 30, 1912. 

Crump, Captain S. T., I.M.S., 6 m., August 16, 1912. 

Dick, Major M.. I. M.5., Burma, 18 m. 8 d., August 5, 1912. 

Edwards, Lieutenant-Colonel W. R., C.M.G., D.S.O., I.M.S,, 
India Foreign, 17 m., 23 d., October 9, 1911. 

Finlayson, Captain W. T., I. M.S., Punjab, 24 m., October 24, 
1912. 

Fowler, Captain G., I. M.S., C.P., 16 m., March 1, 1912. 

Hall, Lieutenant-Colonel E. A. W., I. M.S., B., 24 m., October 
25, 1912. 
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Henderson, Lieutenant-Colonel 8. H., I. M.S., U. P. Prisons, 
18 m., November 4, 1912. 

Hingston, Captain O. A. F., I.M.S., M., 6 m. 16 d., October 
23, 1912. i 

Hutchinson, Major F. H. G., I.M.S. 

Kilkelly, Major P. P., I.M.S., Bo., 80 m., March 13, 1911. 

Knapp, Captain H. H. G., I.M.S., Burma Gaols, 17 m. 25 d. 
June 26, 1912. 

Lethbridge, Major W., I.M.S., Rajpootana. 

MacKelvie, Major M., I.M.S., B., 19 m., November 18, 1911. 

Molesworth, Lieutenant-Colonel W., I.M.S., M. 

Nutt, Captain H. R., I.M.S., U.P., 12 m., September 19, 1912. 

Robb, Captain J. J., I.M.S., M. Gaols, 11 m. 15 d., November 
11, 1912. 

Robinson, Lieutenant-Colonel W. H. B., I.M.S., 12 m., 
November 7, 1912. 

Rogers, Captain F. C., I.M.S., M., 16 m. 14 d., December 6, 
1911. 


Rost, Major E. R., I.M.S., Burma, 24 m., November 11, 1912. 
Steen, Captain H. B., I. M.S., B., 19 m., August 23, 1912. 
Stephen, Major L. P., I. M.S., 12 m. 18 d., August 17, 1912. 
Taylor, Captain J., I.M.S., Plague Research Comm., India. 
Ward, Major E. L., I.M.S., Punjab Gaols, 12 m., June 10, 1912. 
Weinman, Major C. F., I.M.S., B., 18 m. 14 d., October 3, 1912. 
Whitmore, Captain A., I.M.S., Burma, 19 m., February 8, 1912. 
Willcocks, Captain R. D., I. M.S., M., 19 m., October 10, 1912, 
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* Annales d'Hygiène et de Médécine Coloniales,” 1912, xv, 3. 


The Etiology of Beriberi. Gouzien, from a study of the 
records in regard to beriberi in the penitentiary at Hanoi in 
French China from 1906 to 1910, concludes that rice un- 
doubtedly plays a very important part in the pathogenesis 
of the disease, but that the superiority of the unpolished to 
the polished rice does not lie in any antitoxic effect of the 
husks butin the fact that they protect the grain against 
degeneration from heat and moisture. He believes that the 
disease is an intoxication, and not an infection. In support 
of this theory he cites the fact that a very severe epidemic 
of beriberi was followed by an epidemic of scurvy, the latter 
disease attacking only those who had been affected by the 
former. According to him, the two diseases seem to be in a 
sense interchangeable. Moreover, even when polished rice 
of the same quality is used, marked decrease is noted in the 
epidemie when the diet is varied by a free use of fresh 
vegetables, fruits and meat. In addition to the dietetic 
factors, overcrowding and dampness seem to play an im- 
portant part in the course and severity of the disease. 


* Bulletin de la Société Medico-Chirurgicale de L’Indochine,” 
Tome iii, December, 1912, No. 10. 


Liver Abscess due to Ascaris lumbricoides.—Degorce 
reports an interesting case of a child, aged 7, who was 
admitted into the Hospital at Hanoi suffering from severe 
pains in the abdomen. Peritonitis soon developed with a 
high temperature, and the child sank and died. The autopsy 
revealed the fact that the liver was invaded by numerous 
Ascaris lumbricoides which had caused multiple abscesses, 
peritonitis following, and so death. A very clear figure of 
the liver shows the invasion of the ascarides and the multiple 
abscesses. 





Siotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

8.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should com- 
municate with the Publishers, 

5.—Correspondents should look for replies under the heading 
'* Answers to Correspondents.” 





Mar. 1, 1913.) 





— Original Communications. 





CLIMATE AND OTHER FACTORS IN RELA- 
TION TO THE HEALTH OF EUROPEANS 
IN CHINA. 


By Dr. JAMES GRIEVE CORMACK, 
London Missionary Society, Hankow, China. 


Tue climate of China is as varied as that found 
throughout the length and breadth of Europe. In 
the north, especially Chihli and Manchuria, the 
winters are semi-arctic in their severity, while in 
Southern China the summers are semi-tropical or 
tropieal in their intensity; hence in speaking of 
climate in China in its bearings upon health, one 
must ever keep in mind the part of the country he 
is dealing with. | 

It has been my fortune to spend about eight 
years in Western China in the Province of Szechuan, 
the richest and most fertile, and in regard to cli- 
mate something like that of Italy or Spain. Then 
I have had a year and a half's experience of 
Eastern China in the city of Shanghai and neigh- 
bourhood; four years in Central China in and near 
Hankow; and latterly, eighteen months in North 
China in the city of Peking, while I have journeyed 
for about three months in the north-west of China. 
Of Southern China I have no experience but that 
of the traveller who passes round the coast of China 
on his way to Shanghai. 

Briefly stated, the climate of North China is 
dry, sandy, very cold in winter, and trying to people 
of neurotic temperament. The summers are not 
particularly trying. Typhus fever is much more 
prevalent throughout Northern China than other 
parts. Typhoid fever is rarely met with, and 
malaria is not very common. 

Central and Western China.—The climate is 
moist, humid, with mild open winters, except in 
the hilly districts of West China; the snow-fall is 
very slight, malaria is very prevalent, and epi- 
demics of cholera, dysentery, and relapsing fever 
are of frequent occurrence. 

Eastern China, generally speaking, is more 
bracing from its nearer contact to the sea, but in 
many districts, such as the Province of Chehkiang, 
where much rice is grown, malaria is very 
prevalent. 

Southern China, except in high-lying districts, 
is usually very trying during the summer, but 
spring, autumn, and winter is often delightful. 

It is difficult to state with confidence that the 
climate of China exerts a great influence on the 
health of Europeans, but the changed conditions 
and environment in which missionaries and others 
away from the great open ports have to spend their 
lives is undoubtedly a very important factor. With 
care in not exposing themselves to the sun in the 
semi-tropical parts of China, Europeans will find 
the climate of that great land is not less healthy 
than Europe. Of course there are special risks 
from epidemic diseases which are all too prevalent 
in a land where sanitation is practically unstudied, 
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yet the real factors affecting the health of Europeans 
arise rather from the habits and customs of the 
Chinese people, together with the conditions of iso- 
lation from one’s own countrymen and friends. 
Repeated strain upon the nervous system, . inci- 
dent to life among an alien people, where often 
the wildest rumours gain currency and may lead to 
riot, rebellion, or other uprising, is also furnished 
by the carelessness of the people during epidemics 
of small-pox, cholera, &c. 

The other Factors.—As the other faetors appear 
to me the most important in relation to the health 
of Europeans, I wish to speak of some of them 
under the following headings :— 

Food, dwellings, exercise, companionship, isola- 
tion, idiosynerasy of temperament; special factors 
peculiar to men and women. | 
The Food  Factor.—Throughout almost the 
whole of China a plentiful supply of food, both 
animal and vegetable, fruit, and fish can be 
obtained; though at certain seasons in many of the 
interior cities it is frequently difficult to obtain beef 
or mutton. | -. = 

The quality, however, of the food is often coarse 
and poor, and many Europeans prefer to use tinned 
provisions, and flour and cereals brought from 
abroad, because of their better quality. 

One of the great dangers to health arises from 
the mode of vegetable cultivation in China. The 
Chinese market gardener manures his fields. most 
diligently, using chiefly a fluid mixture.of urine and 
feces gathered from all the latrines of the cities. 
He has learned by practical experience. the richness 
jn. nitrates of human manure, and what we in this 
country cast into the sea or at best use for sewage 
farms for cultivating grass for cattle and horses, 
the Chinaman collects most carefully from the 
houses of every street and lane and carries to his 
sewage tank, where it is carefully stored and used 
during the spring and summer to manure his garden 
and fields. P 

It will be readily understood that vegetables pro- 
duced under such conditions are & source of very 
great danger. Probably 75 per cent. of the Chinese 
suffer from round worms, consequently the millions 
of ova which are scattered over the growing vege- 
tables as the Chinaman ladles the liquid contents 
of his sewage tank on to them, produce a vicious 
circle of helminth infection. 

Besides the round worm, Schistosomum japoni- 
cum, and ankylostomes or hook-worm infection is 
frequently met with, and I believe the source of 
this infection may be traced to this method of 
vegetable cultivation, and to the habit the Chinese 
have of washing their vegetables in the stream and 
river before taking them to market, thus infecting 
the drinking water. | 

Curiously enough, though there is more pork 
eaten in China than among any other nation in the 
world, tape-worm infection is not as frequently seen 
as one might expect; this I attribute to the fact 
that the Chinese cook their pork thoroughly and 
probably kill the tape-worm ova where present. 
From the foregoing, it will at once be gathered that 
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Europeans living in China should avoid all uncooked 
vegetables and unboiled water; salads, I think, 
are especially dangerous. 

Milk.—There are few places in China where it 
is ever safe to drink unboiled milk, for besides the 
risk arising from contamination by air-borne par- 
ticles, there is the very serious danger that unboiled 
water from doubtful sources has been added to it 
by the not overscrupulous milkman; at other times 
he will add a solution of bean curd, and the specific 
gravitv of the milk will be enhanced thereby so 
that dependenee on the lactometer gives no clue 
to the milk not having been tampered with. 

In the ease where infants are being hand-fed, the 
danger of serious mischief being started by the use 
of such milk cannot be over-estimated; in fact, I 
much prefer to depend on a really good brand of 
condensed milk rather than risk the many dangers 
arising from the use of milk obtained from Chinese 
sources. In this’ connection, I think it right to 
state that I have seen remarkable recoveries in 
young infants who were gradually going down from 
the use of milk from Chinese sources or from the 
use of an inferior brand of tinned milk, when 
" Bear Brand’’ or Nestlé's Swiss Milk was sub- 
stituted and used along with Mellin’s Food. My 
rule for the. past five years has been to confine 
myself to unsweetened ‘‘ Bear Brand ”’ milk, and the 
freedom of our family from digestive disturbances 
is partly at least due to this. 

Water Supply.—Equal risks arise from the water 
supply, whether it be from well or river. My rule is 
never to drink unboiled water, no matter what filter 
it has passed through; in fact, I much prefer the 
simple home-made filter, which can be got for the 
matter of 6d. or 1s., to any of the many carbon 
filters one sees in so many houses of Europeans 
abroad. A Berkefeld filter, of course, is very good, 
but unless the lady of the house attends to it her- 
self and sees to the renewal and cleansing of 
the candles, it, too, may become a source of 
danger. 

Dwellings as a Factor.—In all open ports and 
large cities in China, the European usually builds 
his house in foreign or semi-foreign style, with 
suitable verandahs, but in many of the interior 
cities to which missionaries and others have gone, 
this is either not possible or impolitic, and they 
have frequently to adapt native-built houses. Now 
these houses can be made most comfortable and 
healthful; but, as in most parts they are single 
storied and have paved or mud floors and may be 
built in busy streets, in close proximity to other 
native houses, laeking in light and air, and with 
no cheering outlook on any landscape, they are 
often most depressing, especially when the ladies 
are unable to go out on to the strect or walls of 
the city for exercise. One is not surprised if a lady 
finds life somewhat trying shut up in one of these 
Chinese houses for several months on end, with 
perhaps little room for a walk, except round a small 
courtyard within their dwelling. 

In spite of what has been written regarding 
malarial infection, it is the exception and not the 
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rule to find houses mosquito-netted in China. 
Many Europeans are content to sleep under 
mosquito curtains rather than go to the trouble of 
providing mosquito-netted rooms or houses, though 
the difference in the actual cost of the two methods 
is really not so great as some think, and the com- 
fort and safety of the mosquito-netted house 
method needs to be experienced to be fully 
appreciated. 

Exercise.—I have already hinted in the para- 
graph on dwellings that exercise in one of the 
interior cities of China is often difficult to obtain, 
and ladies and children especially suffer because of 
the narrowness of their surroundings and the lack 
of change. Too often the city wall may be the 
only place where one can get a fair walk and the 
pleasure of that is often spoiled because of the 
curious onlooker and children who may wish to 
follow the foreigner around. Consequently, we 
must often depend upon what can be got within 
our own gates if we wish to be free from curious 
intrusions. Where there is room for a tennis court 
or croquet lawn, this want will not be felt so much. 

Apart, however, from opportunity of exercise and 
recreation, in the hot weather especially there is 
no inclination for it, or during the multitudinous 
claims of duty, time is not taken for it. 

Want of change of scene and suitable relaxation 
may frequently produce a feeling of depression and 
weariness, that is the mental attitude inviting 
disease and ill-health. The fact that the surround- 
ings are so uninviting or circumscribed deters one 
from an effort to obtain exercise, though everyone 
is theoretically persuaded of its desirability. 

Exercise for health reasons seems not to have 
occurred to Chinese, and there is no provision for 
active recreation and sports, except what has been 
introduced by mission schools and colleges, or more 
recently by imitation of the West. 

Companionship and Isolation as a Factor.—The 
isolation that many Europeans, both in mission, 
postal and Government service, undergo in inland 
China is a most important factor in relation to their 
health, and with this isolation must be associated 
suitable and unsuitable companionship; in the one 
cise mitigating the evil, in the other intensifying it. 

Added to the loneliness we must also remember 
that there is frequently considerable nervous strain 
from the wild rumours so frequently circulated and 
threatenings of riots. Such occurrences as these, 
happening in many cases once or twice a year, leave 
their mark upon the strongest, much in the same 
way that anxiety in the case of friends nursing 
those they love leads sometimes to a nervous break- 
down. 

If, in addition to the loneliness and isolation, 
the number of Europeans at any station should be 
very small and people of unsuitable temperament 
be eonstantly together, it also may be, and I be- 
lieve is à faetor making for ill-health. It is for this 
reason. that a good holiday in the summer is 
essential to the lonely worker, not only because it 
allows him or her to get away from his surround- 
ings, but also because it often gives a great oppor- 


Mar. 1, 1913.] 





tunity to meet many friends and acquaintances from 
other parts of the field with whom one may have 
much social interchange. | 

Idiosyncrasy of Temperament.—Closely asso- 
ciated with companionship and isolation we must 
place personal idiosyncrasy of temperament. Many 
people of bright, happy, social dispositions settle 
in so happily with the Chinese that they do not 
feel any sense of loneliness, and even the strain of 
a riot may not upset them much; but to others the 
long separation from the homeland and its many 
social joys is a great privation, and though pos- 
sessed of real bravery of spirit and a determination 
to fulfil their duty and stick to their work, do so, 
however, with expenditure of great nervous energy, 
and I fear some of the breakdowns that occur may 
be traced not to the climate, however relaxing and 
hot that may be, but rather to the effect of 
changed environment and difficult surroundings 
upon sensitive and highly-strung dispositions. 

The mental attitude is a powerful factor in 
bringing about recovery; it is equally powerful in 
producing a state which leads to disease, if.it does 
not actually cause it. 

Special Features peculiar to Men.—Isolation and 
loneliness is much less felt by men than women, 
because they can move about much more freely 
among the people, but they often run greater risks 
than women because they journey more, and are 
less careful about food and water and sleeping in 
inns, boats, or other places where they are more 
exposed to infectious troubles. The two extremes 
are also met with in men who are so careful of 
their health that they are always doctoring and 
drugging themselves (often with the scantiest 
knowledge of medicine), others who are so careless 
that they allow serious symptoms of disease to 
go on for long periods without seeking medical 
aid. 

Cases of sore mouth and morning diarrhea may, 
for example, go on for months without the person 
being aware that he is in a serious condition and 
threatened with sprue, or a severe condition 
of chronic constipation and a toxemia from 
intestinal stasis may continue for long periods with- 
out the European realizing what ails him; probably 
he puts the feeling of tiredness down to “‘ climate,"' 
or some other such vague term. 

It need hardly be mentioned, too, that the heat 
of the Chinese summers increases the temptation to 
take aleoholie stimulants, and also there is a greater 
tendency among foreigners in the East to over- 
ent in the matter of meat diet, men being greater 
sinners in this respect than women. 

Special Features peculiar to Women.—Besides 
the factors in the foregoing common to both men 
and women, there are a number which have a direct 
bearing upon the health of women which are in- 
cident to their sexual life, such as menstruation, 
pregnancy, puerperium, and other mental condi- 
tions associated therewith. Along with these must 
be included the question of marriage immediately 
before sailing for China, or on arrival there. 

To take these in order then: From inquiries I 
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have made it seems that the menstrual function is 
undoubtedly influenced in the majority of cases by 
the changed conditions of life in China from those 
prevailing at home. In some cases the menstrual 
flow seems to be increased in amount and duration; 
in other cases it is accompanied by pain in subjecta 
who were free from pain at home. Climatic cond:- 
tions may have a certain effect in bringing this 
about, though I am inclined to think it is the sum 
total of all the factors making up the changed 
environment, rather than the single one included 
in the word climate. 

Pregnancy.—While in the majority of cases 
pregnancy proceeds in its normal course, the 
tendency to abortion is perhaps more frequent in 
China, and there seem to be few ladies who have 
borne several children who have not a story to tell 
of at least one abortion. | 

Hence, there is more need for a word of caution 
to ladies abroad to be even more careful during 
pregnancy than they would be at home, and especi- 
ally to avoid the jolting associated with sedan-chair 
riding and cart riding, which are two of the great 
means of travel in inland China. 

Of the puerperium, one need only remark that in 
Western, Central and Southern China, the semi- 
tropical heat of spring and summer lead to a very 
abundant growth of all forms of vegetable and 
parasitic life, and we can presume that pathogenic 
organisms share to a great extent in this exuberant 
growth, hence the risk of puerperal infection is 
somewhat increased, and where it occurs it tends 
to be very virulent. 

Mental Conditions.—Women, I am sure, are 
more seriously affected than men by the changed 
environment incident to residence in China. We 
have often noted women who, when in the home- 
land were joyful and happy in Christian and social 
work, after a short residence in China become 
morose, suspicious, jealous, and uncompanionable, 
or else subject to morbid fancies and easily taking 
offence at supposed slights. A year or eighteen 
months of this kind of strain, and all the spring 
has gone out of the life and a serious breakdown 
can only be prevented by a change to the homeland, 
where the freer, fuller conditions of life soon bring 
back normal health. 

The Marriage Factor.—The seriousness of this 
question from the point of view of health of women 
who hope to reside in China is one that medical 
men should study and form an opinion on, which 
should be clearly stated to the various Mission 
Boards, who more than others have the responsi- 
bility of sending out women to the foreign field. 

Broadly speaking, three methods are at present 
followed :— 

(1) To allow people to get married and set out 
for their sphere of service almost immediately. 

(2) To allow the lady to go out to her fiancé and 
get married immediately on arrival on foreign 
soil. 

(8) To send out the young lady and have her 
spend a definite period of from one to two years 
on the field before her marriage. 
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Each of these methods has strong advocates, but 
I doubt if the medical point of view has been as 
fully considered and presented as it should be. 

First Method.—A little consideration will, I am 
sure, bring home to us the very great risk attaching 
to the first method. Think what it means to a 
woman to enter the married state and in addition to 
the possible strain incurred in an early first preg- 
nancy, to have the discomfort of a sea voyage of 
six weeks’ duration. Then the landing in a new 
country, with all the difficulties incident to 
setting up a home there, ignorant of the language 
and customs of the people, and passing through the 
trials of aecommodating herself to her changed 
environment, while at the same time the strain of 
a first pregnancy with its hopes and fears is gone 
through. 

My conviction, after over twenty yeurs of observa- 
tion, is that it is an experiment fraught with danger 
to the woman's health and happiness, and a tre- 
mendous handicap to her learning the language, 
and so settling comfortably to her future life's work, 
and too often ends in both husband's and wife's 
retiral from missionary service. 

Second Method.—Little can be urged for this 
method in preferenee to the first, except that the 
sea voyage may have brought the young lady out 
to her new home in excellent health, having had no 
struin upon her physically from the possible changes 
that accompany conception and early pregnancy. 
The other factors, however, remain unchanged, the 
new environment, the strange people, the restricted 
conditions of life, must be begun along with the 
very important new relation in her sexual life. 

Ten chances to one, the pressing cares of house- 
keeping prevent her getting time for study of the 
language, and the lady remains throughout life in 
China very much outside Chinese ways and cus- 
toms, and feels keenly throughout all her experi- 
ence an alien und an exile in a strange land. True, 
she may say that she came to be her husband's 
companion and help, and not to do missionary work ; 
he will in the nature of the case, have often to 
undertake home duties to assist his wife's deficiency 
in the knowledge of the language, and she will 
probably feel more than ever that she is not mistress 
in her own home, and is often burdensome to her 
husband from having to ask him to attend to 
domestie matters that should naturally be hers. 
It need hardly be added that such conditions make 
an extra call upon her mental outlook, and I fear 
sometimes cause discontent with her lot which 
might have been obviated by six months' residence 
in the land, acquiring a knowledge of the people 
and language before setting up her own home. Who 
shall deny that such conditions frequently lead to 
ill-health or an early furlough? 

Third Method.—Froin the point of view of future 
good health and usefulness, I believe strongly that 
the third method is the best. Tet the lady become 
accustomed to Chinese life and conditions, acclima- 
tized to the new land and free from the early 
difficulties associated therewith, and then get mar- 
ried. Tf such a course is followed then marriage, 
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as it affects the health of women, presents no other 
difficulties than what are met with in the home- 
land. 

A carefully conducted investigation by medical 
men into these factors, will, I feel sure, substantiate 
my views on this subject, and might lead to the 
formation of rules and regulations for the time of 
marriage at least for missionaries in China, and 
might materially help in preventing much of the 
ill-health and breakdowns that have so often been 
scen. Very much more might be said, but if these 
few statements set the ball rolling and provoke 
questions and discussion, I think some good may 
eventuate. | 

In conclusion, let me apologize for the very slight 
way in which I have been able to touch this very 
wide subject. It is so very extensive in its range, 
I fear it has led me to a mere glancing at some of 
its parts, and to none of them do I feel I have done 
justice, but some hints may have been dropped that 
may guide in future investigations; and if that is 
so, I shall feel this short paper has not been written 
in vain. 





TROPICAL DISEASES IN TRIPOLI. 


By Professor UMBERTO (GARBI. 


Rome. 


IN the year 1910, I was charged by my Govern- 
ment (Home Office, General Direction of the 
Publie Health) to study the diseases of infection 
predominating among our colonists established in 
Tripoli. In conjunction with Dr. Visentini I suc- 
ceeded in ascertaining the existence of Mediter- 
ranean fever (not only in the inhabitants, but also 
in the Maltese and indigenous goats). Cases of 
three-day fever and oriental sore were also seen. 
Major Dr. Fashin Bey had already discovered the 
kala-azar parasite (positive puncture of the spleen), 
and the recurrent fever spirochete in the blood. 
Since 1910 I examined the blood of Turkish soldiers 
in the military hospital suffering from malaria, and 
observed that all of them suffered from (tropical) 
malaria of the tertian type. 

In March of this year (1912) I was again requested 
to continue the study from a double point of view— 
riz., from the hygienie and from that of the tropical 
pathologist. The Commission proposed by me was 
composed of Dr. Scordo, my first assistant ; Captain 
Dr. G. Rizzenti and myself. I also proposed a 
hygienist, an entomologist and a veterinarian, but 
without success. 

We confirmed the existence of ‘‘ relapsing fever,” 
already studied from the bacteriological point of 
view by Captain Dr. Gallia, and my colleagues, 
Dr. Seordo and Dr. Rizzenti, have concluded a 
series of bacteriological researches on ‘‘ typhus 
exanthemata,’’ also from the point of view of 
serum-diagnosis. The reader will find the results of 
these researches in a paper shortly to be published. 
They have also studied an epidemic of infectious 
jaundice in the army, which broke out in Tripoli 
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and in Cyrenaica; the results from the bacterio- 
logical point of view were negative. I sup- 
pose the infectious agent penetrated into the 
organism by inoculation and that it belongs to the 
series of ultra-microscopical viruses. I observed two 
cases of '' fièvre boutonneuse,'' treated for the first 
time in Tunis. I specially concentrated my atten- 
tion on the Bedouins in the large camps of concen- 
tration, in the periphery of Tripoli, where I studied 
malaria, examining the blood and puncturing the 
spleen and ascertaining that there are almost con- 
stuntly cases of tertian fever, though quartan 
fever is rare. I determined the index splenicus (54 
per cent.) in children. After puncturing the spleen, 
in a large number of cases suspected to be kala-azar, 
I never succeeded in finding Leishman-Donovan 
parasites! While studying infectious diseases I 
directed my attention to tuberculosis, and ascer- 
tained that this disease is diffused among the 
Arabs, especially in the form of pulmonary 
tuberculosis ! 

It was, however, to the diseases of the skin, 
in collaboration with Dr. Labella, of the dermato- 
logical clinic of Professor Campana (Rome), that I 
directed my particular researches, because they are 
very frequent among the Arabs. We ascertained 
that the parasitical diseases (scabies, tinea, and 
tubereulosis) wound the skin by septic invasions, 
in the same manner as in Italy. We also found 
frumboesia or yaws, psoriasis tropica, uleus tropicum, 
uleus infantum, lichen tropicum, granuloma vener- 
eum, tinea alba, and tinea nigra circinata. 

Clinical researches were directed towards 
ascertaining what tropical diseases of the digestive 
apparatus led to the constitution of the presence 
of tropical dysentery und of the diarrhea of hot 
countries (sprue). 

This first contribution to the study of the diseases 
of Libya confirms the following truths: That the 
Arabs on the coast show the same diseases as the 
inhabitants of the interior, and that, consequently, 
we must determine definitely the nosographism 
proper to the country and the race, before one can 
indicate the curative and prophylactic means 
necessary to defend the natives and the colonists. 

We should naturally expect to find in Libya the 
tropical diseases mentioned above if we consider :— 

(1) That the mhabitants of Libya are almost all 
Arabs; the Jews are found only in the towns along 
the coast. 

(2) That the Arabs of the towns along the coast 
maintain a continual contact with the Arabs and 
the inhabitants of the interior provinces (Fezzan, 
Beriat, Bornu, Sudan, &c.), by means of caravans, 
which cause a continual change of people, animals, 
und goods. 

(3) That the Bedouins, by reason of their per- 
petual mobility, are always conveying infectious 
germs to the oases as well as to the towns along the 
coast. 

(4) That it was natural to find the same diseases 
in Libya that we have found in Egypt, in Tunis, 
und in Algiers, because the races are similar and 
the climate almost the same. 
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INTESTINAL PARASITES IN COSTA RICA. 


Report based on the Examination of 210 Patients 
in the Hospital of the United Fruit Company 
at Port Limon. 

By STANFORD CHAILLE Jamison, M.D. 

Assistant in the Laboratories of Tropical Medicine and 
Hygiene, Medical Department, Tulane University. 
(Studies from the Laboratories of Tropical Medicine 
and Hygiene under the direction of Creighton 
Wellman, Medical Department, Tulane Univer- 

sity of Louisiana.—No. 27.) 

In order to make clear the local conditions 
encountered during this study, it will be necessary |. 
to say a few words in regard to the population af 
Port Limon, the Atlantic port of Costa Rica, and 
the surrounding country. The largest part of the 
population is composed of negroes, imported from 
Jamaica, who have been in Costa Rica for from a 
few months to a lifetime; next to the negroes in 
number are the natives, who are rarely pure 
Spanish, the majority of them having a taint of 
negro blood; lastly, there is & small minority of 
Americans and English who have resided in the 
country for from a few months to many years. 

The negroes and natives have all gone barefooted 
from early childhood, and nearly all recall having 
had ground-itch at one period or another. Cistern 
water is universal for drinking purposes, and, with 
the exception of that used at the hospital and hotel 
of the United Fruit Company, is never boiled or 
filtered. The soil of the country is loose and moist, 
and is ideal for the growth of those intestinal para- 
sites which more or less mature in such a medium. 

Of the 210 patients examined, only forty-two 
were negative. The majority of these negative 
stools were subject to not less than three careful 
examinations, and the centrifugal method was 
repeatedly used. A few of the patients, however, 
left the hospital before more than one examination 
could be made. It will be seen that of about 20 
per cent. of the patients, fourteen had been in Costa 
Rica less than one year, nine between one and five 
years, four for life, and in twelve cases of Jamaica- 
born negroes the length of residence in Costa Rica 
could not be obtained, though it was probably less 
than five years. Eleven were Americans and 
English who had been in the country less than a 
year. Six were negroes from the island of St. 
Kitts, who had been in Costa Rica less than three 
years. Nineteen were negroes from Jamaica who 
had been in the country for from a few months to 
twenty-five years; the majority, however, for less 
than five years, and many for only a few months. 
Four were native-born Costa Ricans who had never 
been out of the country. The two remaining 
patients were foreigners who were examined once, 
and no data could be obtained concerning them. 

One hundred and sixty-nine cases, or nearly 80 
per cent., were positive for some intestinal parasite. 
Kighty-one of these positive cases were Jumaica 
negroes who had been in the country for from one 
month to many years. Twelve were negroes from 
St. Kitts, who had been in Costa Rica not more 
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than three years, and not less than eight months. 
Two were Englishmen, one an American, and one 
a Spaniard; all of whom had been in Costa Rica 
over two years.  Fifty-six cases were natives of 
Costa Rica, or one of the neighbouring Republics. 


PROTOZOA. 
Family AMÆBID Æ. 
Genus Entamæba, Casagr. et Barb. 


Entamæba histolytica, Schaud.—I saw but two 
cases of amoebiasis, both of which occurred in 
patients with bloody flux. Although I examined 
the stools of numerous patients with the clinical 
symptoms of dysentery, all were negative for amoeba 
with the exception of the two cases; unfortunately, 
equipment for bacteriological examinations was 
lacking, but I believe that most of the cases of 
dysentery occurring in the region under discussion 
are of the bacillary type, and that ameebic dysentery 
Is rare. 

Family TeTRAMITIDE, Bütsch. 
Genus Trichomonas, Donne. 


Trichomonas hominis, Dav.—This parasite was 
noticed in five cases. 


VERMES. 
Family ANGUILLULID.X. 
Genus Strongyloides, Grassi. 


Strongyloides intestinalis, Bavay.—Strongyloides 
occurred seven times. In two cases it was asso- 
ciated with otlier parasites; in four cases it was 
the only infection. Three of the cases had an 
intractable diarrhoea; the other three showed no 
symptoms. 

Family TRICHINELLID. 
Genus Trichuris, Biitt. 


Trichuris trichiura, L.—The ova of Trichuris 
occurred in 141 of the patients examined; it 
occurred alone in eighty-one cases—that is, it is 
seen twice as often as any other ova; as a single 
infection, it is cver four times as frequent as any 
other single infection. 

The ova of Trichuris were seen as a single infec- 
tion in three Spaniards, thirty-five Jamaica negroes, 
ten St. Kitt negroes, two Americans, twenty-seven 
native Costa Ricans, two Englishmen, one negro 
from the island of Barbados, and one Nicaraguan. 


Family STRONGYLIDA. 
Genus Necator, Stiles. 


Necator americanus, Stiles.—The ova of Necator 
americanus were found in the stools of sixty-seven 
patients. They were found to be the only infection 
in twenty cases, and associated with other ova in 
forty-seven cases. Fourteen of the twenty cases 
were Jamaica negroes, the other six native-born 
Costa Ricans; both classes of patients always go 
barefooted. From the fact that most of the 
Jamaicans have been in Costa Rica for a short time, 
some of them only a few months, it is reasonable to 
believe that they brought the infection from their 
native island. As the Costa Ricans had never been 


— 


away from the country, it is also apparent that 
hookworm disease is endemic in the Republic. 
Hookworm ova occurred in a little over 30 per 
cent. of the stools examined—it occurred alone in 
10 per cent. 
Family ASCARID. 
Genus Ascaris, L. 
Ascaris lumbricoides, L.—Ascaris was noted nine 
times, but never as a single infection. It occurred 


twice in native Costa Ricans, and seven times in 
Jumaica negroes. 


Genus Oxyuris, Rud. 


Oryuris vermicularis, L.—Ozyuris was seen in 
two cases; it occurred with other parasites, and the 
patients had been violently purged before the 
examination was made. 

MIXED INFECTIONS. 

There were fifty-nine cases of mixed infection. 
All the parasites mentioned above were found to 
occur in the same patient in one combination or 
another. "The presence of one parasite in no way 
seemed to affect the presence of the other. Necator 
und Trichuris were present together thirty-two 
times; Ascaris and Trichuris four times; Necator 
and Ozyuris twice; Necator, Ascaris, and Trichuris 
nine times. 

CONCLUSIONS. 


It appears that T'richuris is by far the most ex- 
tensive infection in this part of the world. When 
present the infection is enormous, and I believe 
that these large infections certainly give rise to 
symptoms by causing anemia of a marked, though 
very seldom severe, grade. Hemoglobin estima- 
tions were made in the majority of cases, but are 
not quoted, as the cases were all hospital cases, 
and were in hospital for supposedly other conditions ; 
though I am convinced that the lassitude, headache, 
and vague intestinal symptoms so frequently com- 
plained of were often due to Trichuris infection of 
long standing und marked degree. 

Necator and Ascaris are not as frequent as in 
many parts of the United States. Mixed infection 
seems to be more common in Central America than 
in our Southern States. 

I found ordinary intestinal parasites in cases from 
Costa Rica, Columbia, Nicaragua, Jamaica, St. 
Kitts, Barbados, Cuba, and Porto Rico. 

Of the few English and Americans examined, 
Trichuris was not found in those who had been in 
the Tropics less than a year, but was present in 
those examined who had been in Costa Rica for a 
longer period. | 

In conclusion, the writer would like to thank Dr. 
Robert E. Swigart, Medical Superintendent of the 
United Fruit Company, for the opportunity of 
making this study; Dr. Emilio Escheverria, Super- 
intendent of the United Fruit Company's Hospital 
at Port Limon, for many courtesies during the stay 
in Costa hica; and Professor Creighton Wellman, 
Head of the Tulane School of Tropical Medicine. 
at whose suggestion the examinations were carried 
out. 
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ADULTERATIONS AND “IMPROVEMENTS ” 
IN ARTICLES OF DIET. 


Tne recent discussion at the Royal Society of Arts 
in London on ** The Adulteration of Jams "’ is calcu- 
lated to cuuse a smile amongst those who have not 
viven the subject a thought. Jam seems at first sight 
a trivial matter to be seriously dealt with, but those 
who listened to the excellent address by Mr. Ernest 
Marriage on the subject were impressed with the 
importance attaching to adulterations of this 
element of our diet. Nowhere, perhaps, is the subject 
of greater importance than in tropical countries, for 
British-made Jams are met with in the most remote 
parts of our Empire. So universally have jams 
come to be an article of diet, both at home and 
abroad, that there is scarcely a household in which 
juin ts not found on our table at one or more meals. 
Young and old, rich and poor alike, are dependent 
upon British manufacturers—or is it makers ?—of 
jams for their supply of this article. In military cam- 
paigns, in scientific expeditions, be it to the Equator 
or the Poles, on seu or on shore, jams are welcomed 


and relished, and all expeditions are fitted out with 
a stock of these preserves. Why? Is it the mere 
sweetness that commends itself, or is it the fruit 
juices that dominate the desire? The ordinary 
consumer does not think of the reason why, but 
takes it because he likes it. Liking an article of 
food really means that the system craves for it, and 
it is interesting to know which of the two potent 
elements in jam are desired. The sugar in the pre- 
paration is in large quantity, and we know that in 
fatigue sugar has been proved to be physiologically 
superior to all other agents as a restorative; and it 
is not merely a speedy restorative, but a sustaining 
food, by which strength ean be maintained for an 
appreciable time. There can be no doubt, there- 
fore, that the desire for sweet foods is, from the 
amount of energy it occasions, a natural craving, 
especially after fatigue. The other physiological 
elements jams contribute to the dietary are the 
juices contained in the fruits from which they are 
made. That these fruit juices ure as potent in the 
preserved state as they are in the fresh state is not 
believed, and there is everything iu favour of the 
truth of the belief; but even fruit juices in the 
jams and fruit jellies which we use so largely must, 
and do, play an important part in the maintenance 
of health by warding off scorbutic tendencies and 
these are ever imminent in tropical as well as in 
Aretic regions, where dietary is often limited to well- 
nigh starvation point in the hope of getting rid of 
disease, especially varieties of intestinal flux. 

Assuming, then, the usefulness of fruit made into 
jams and jellies, and seeing how universally they 
are used, it is surely the first care of the public 
health authorities that these articles of diet should 
be wholesome and that they should be as carefully 
inspected as are the milk and meat supplied to 
us. 

"The adulterations referred to in jam-making by 
expert inspectors are declared by them to be not 
such crude additions as pips of wood and the 
employment of turnips, carrots, or vegetables; these 
they leave to the publie to detect by a pocket 
magnifying-glass. It is to be feared that the publie 
do not usually examine the jams on their tables even 
with a magnifying-glass, which is not in the hands 
of the masses; but were it so the recognition of 
deleterious elements mentioned is not so easy a 
matter as to justify the consumer to take further 
steps in the matter, as the expenses of investigation 
and the doubtful issue of prosecutions are prohibi- 
tive to the poorer classes, upon whom these crude 
adulterations are for the most part practised. The 
expert investigators regard these adulterations us 
‘antique fables," but tropical residents are not 
unacquainted with ''fables '" of the kind on their 
breakfast tables of to-day, as on the remote tropical 
residents these more readily detected adulterations 
are very largely palmed oft. | 

The form of adulteration experts consider is a 
practice so general and so successful that it 
threatens to corrupt the whole jam trade, namely, 
the addition of the pulp, or the juice (which is the 
filtered pulp), of cheap fruit to dearer jams. The 
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mainstay of this adulteration is the apple, whilst 
lemons, gooseberries, and even red currants are 
used in some cases. Rhubarb, too, though not per- 
haps a fruit, plays a part in '' mixed fruit ’’ jams, 
and perhaps provides ‘‘ fruit juices '' in other 
preserves. 

These practices are not, of course, advertised by 
the manufacturers as adulterations, but they are 
styled ‘‘ improvements,” '' by the addition of fruit 
juices," or '' by the addition of other choice fruit. '' 
The consumer eannot, however, see great harm in 
adding other fruits to, say, strawberry or rasp- 
berry jams. If gooseberries are wholesome fruit, 
why not add them to any kind of jam? Or if 
rhubarb is added, is it deleterious to the economy ? 
Medically considered, however, it does matter 
what the improvements in our jams consist of. To 
give young children an ill-assorted composition 
containing turnips, vegetable marrow, &c., is 
not without danger to the digestion, and to give 
older people jain containing the crystals of such 
substances as tomatoes, rhubarb, &c., leads in 
many cases to-kidney irritation attended by pain, 
due to the difficulty of passing these crystals 
through the kidney tubules. 

Doctors are justified in asking that manu- 
facturers not only of jums, but of various. forms of 
preserved and prepared foods, should be compelled 
to put on their preparations labels stating exactly 
what is contained in their wares; for the doctor has 
to write his '' preparations '" in the form of a pre- 
scription which all may read and criticize, and it 
is surely even more essential that the composition 
of the food we eat should be known. It is un- 
wholesome food that is largely responsible for 
the people becoming the doctor's patients; his 
'* mixture ’’ is but to remove the evils the unwhole- 
some food has generated, but it is to the public 
interest that these evils should be prevented, and 
this can only be done when our food is wholesome, 
and when '' adulterations ’’ glossed over by the title 
‘improvements ’’ are rigidly dealt with and pre- 
vented. 

Home-made jams and jellies are now at a dis- 
count in England. Few housewives nowadays take 
pride in matters of the kind; the cottager's wife 
will not, even go to. the trouble to pick the black- 
berries, which she can gather free of cost in the 
hedgerows, but instead gets them made for her 
into preserves by the manufacturers, and she says 
she can get them *' just as good from the shops." 

The Chairman (the writer) of the meeting, on 
referring to this subject, was held to be an ‘‘ old 
fogy,” as ‘‘ out of date," and endowed with other 
qualities in which silliness and asinine propensities 
were prominent, by one of the ‘‘ experts ” present. 
Such is the opinion of at least one of our ‘‘ authori- 
ties" in England to-day, and it seems a sorry 
prospect for our English home-life on which we were 
wont to pride ourselves should such opinions prevail 
amongst us. 


J. C. 


[Mar. 1, 1918. 


Annotations, 





The Etiology of Pellagra.—Jennings and King, in 
the Journal of the American Medical Association 
(January 25, 1913), write on some possible factors 
in the causation of pellagra. "They believe that if 
pellagra is caused by an infection, especially if of 
protozoal origin, and is transmitted by an insect, 
the present state of our knowledge may allow of 
the following deductions being drawn. 

Under conditions existing in pellagra regions in 
South Carolina, the lice, fleas, mosquitoes and bed- 
bugs show characteristics of habit, distribution and 
abundance which appear to exclude them from 
serious consideration in this connection. 

The biting habits and, to a certain extent, the 
distribution of flies of the genus Simulium, together 
with their lack of habits which bring them into close 
association with man, seem to present weighty argu- 
ments against the incrimination of these gnats as 
the active agent in the transmission of pellagra. 

On the other hand, the cosmopolitan biting stakle- 
fly, Stomozys calcitrans, from its distributional and 
biting habits, its close association with man, its 
conformation to the obvious requirements of the 
disease-transmitting insect and the agreement of its 
special characteristics with the phenomena incident 
to the occurrence of pellagra, is to be regarded with 
suspicion. | | | 

The authors hope that attention may be directed 
to this fly, and observations bearing on its possible 
relation to the disease be generally made. 

They add that, should a causative organism be 
shown to exist which is a bacterium rather than a 
protozoon, and should this organism invade the 
body through either the mouth or the skin, the 
house or typhoid fly, Musca domestica, and the 
flies whose habits at all resemble it, would lie under 
strong suspicion. It is needless to say that the 
house-fly is excessively abundant and of universal 
distribution in the region studied. 

The communication of pellagra in a purely 
mechanical manner by biting insects is a possibility, 
and, if shown to exist, would radically change ideas 
as to the insects which may be involved. 

Finally, essential uniformity of causation must be 
assumed to exist universally, and the demonstrated 
failure of a supposed etiologic factor to account for 
the phenomena of pellagra in one locality must 
serve to exclude it from consideration as a factor 
in another. 





The Treatment of Amebic Dysentery.—In the 
Indian Medical Gazette for November, 1912, 
Leonard Rogers reports sixty cases of ameebic 
dysentery illustrating the treatment by ipecacuanha 
and emetine respectively. The following tables 
show his results at a glance. 

As regards the administration of the emetine, 
Rogers states that the occasional failure of hypo- 
dermie injections, in the cases of very acute slough- 
ing amæbic dysentery dying within less than three 
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TABLE I.—AmMc@BIC DxsENTERY CASES TREATED WITH IPECACUANHBA. 




































B | | 
Z 3 | Red White Ratio of| Poly- |Daysin|Dayson| Graius 
No Race Sex & ri corpuscles , corpuseles white to ate ial P ae Result 
A | | | 

hid NON PEN RE e RN ————— 
1 N.|M. Rem. 15. 4,750,000; 8,750 |1—541| 72.0 1 9 .. | Died 

2 H.|M. Int. | 29, 6,180,000: 11,000 |1—5€2, 86.4 9 9 80 |, 

3 M.' M. Nil 20 | 8,200,000; 80,950 '1—106! 75.6 2 a p x 

4 M. M. „ 15 2,940,000! 35,750 |1— 82| 76.0 1 m a » 

5 H.|M Rem. 18 | 6,010,000 13,000 |1—461| 71.6 8 2 120 io 

6 M.|M. Int. 25 | 4,690,000: 31,000 |1—151, 78.8 T 7 260 ki 

7 M.|M. {40/20 ,, Rem. 20 ' 5,290,000: 26,000 | 1—203! 81.6 4 3 90 2 

8 H.|M.|830 15 ,, Nil 25 | 3,650,000 4,250 |1- 859| .. 8 8 410 | |. 

9 H.|M.|21| 8months| ,, 12 ' 2,300,000 14,000 |1—164; .. 8 7 250 E 

10 M. |M.|[45]|3 ,, Int. 12 | 4,450,000, 8,000 |1—556| 72.4 | 12 8 160 : 

11 N. M. |... | Chronic | Nil 31 | 4,340,000 | 11,750 |1--347| 82.4 | 10 6 180 M 

12 H. |M. | 32 |18 days » | 15: 5,500,000 | 32,500 |1—164, 81.6 4 3 90 | Otherwise better. 
18 M.|M.|125| 6 ,, " 11' 8,220,000 8,500 |1—379; 58.4 | 20 20 | 1,000 E no better. 
14 C. | M.|99. 10 ,, Int. 927 3,960,000: 25,000 |1—118! 79.6 | 10 10 350 » very bad. 
15 E. M. | 29 | 2months|  ,, 11 4,700,000: 35,750 |1—124| ... 3 1 30 : no better. 
16:.H. M.|[30| 7 ,, Nil 7 4,870,000 38,750 |1—144, 87.6 1 1 30 3; no better. 
17 | H. M.| 3812 ,, 55 7 4,090,000 12,500 |1—827  ... 4 3 180 y very bad. 
18 M. M. | 35 |10 days P 25 | 5,580,000 87,950 |1—150 85.0 ! 10 9 490 | Cured 

19 | M. 40 |11 ,, 11: 5,730,000. 18,250 |1—488| 82.4 | 14 12 480 2 

20 | M. 86 !15 ,, Int 7 5,800,000; 7,500 !1—507, .. 6 860 * 

21 M. 40 14 ,, Nil 9 4,930,000| 11,750 |1— 860 5 300 » 

22 E. 40 9 ,, " 7 4,270,000: 12,000 |1—8356 5 180 e 

28 M. 55 1month | Int. | 29, 8,440,000: 15.500 |1—222| .. 15 460 * 

24 M. 20|1 ,, .. | 17 | 8,840,000: 9,750 |1—394| 74.4 13 360 s 

25 H. 21 | Chronic Int. | 20 | 2,730,000, 17,250 |1—376, 72.8 8 270 S 

26 M. 29 , 5montbs| ,, 16 | 3,860,000, 21,500 |1—181| 74.4 7 220 n 

27 N. 39 14 ,, » 22 | 8,980,000 ` 10,000 |1—328| . 10 400 a 

98 H. 25 |14 years | >, |18 |2610,000! 19,500 |1—209| 53.6 44 - 

29 H. 15 , lyear e 9 | 4,880,000 | 18,000 |1—833, 44.8 2: 

30 H. 36 . 3 months | Nil 5 | 3,280,000, 14,750 |1—239| 81.6 





























| = © E 
; =8 ; 22 of os 
No Race|Se Age ei E Red — | White tere SA ag E a5 Result 
| üdinission ZEE corpuscles | Cor puscles red 29 2 o BE . 
zu; ? F " 
| c | a l- 
| ; M ME 
1|H.|M. | 45 |12 days Int. | 26 | 5,960,000! 22,250 | 1— 268 ! 88.4 | 9 2 : 84 Died gangrene. 
2 H.|F. |45| 1 day » | 12 | 5,660,000, 61,750 | 1-- 92 848 | 1 1,1 a ae | 
3E. |F. | 30| 7 months Rem. | 14 vus e: T Duc 6 2 | 1 2 » heat-stroke. 
4)/H. | M. ; 380| 2 Int. 10 | 3,190,000: 8,000 | 1— 399 | 52.0 17 4 2 2 , cancrumoris. 
5 N.|F. ! 40| 5 days » | 12 | 5,840,000| 14,000 | 1—381 | 82.0 9 9 t à | Cured. 
6|M.|F.188| 1 day | Nil 6 | 5,320,000 14,000 | 1—380 | .. 6 3 i 14 | .. i 
7|H.|M.,15,15 days ‘Int. | 17 | 8,340,000; 10,500 | 1—318 | 70.4 7 | 38318 1} A 
8|M.|[M.|88'.14 , |, 11 | 5,560,000 28,000 | 1--198 | 66.0 6 | 4 4 ie 35 
9H. |F. 26 , | 24 | 1,980,000 2,750 | 1—722 |... S.l 4"3»|21,5 
10 | H. |M. |52 |20 , ‘Nil |11| 5240.000 19,950 | 1—498 | 85.9 8 | 4 4 x i 
11 | M.| M. | 17]10 , ! ,, 6 | 3 890,000; 10,250 | 1—880 | 78.4 8 1 1 H s 
12 |J. |F. |29| 3 , $ 7 ara MEM W M 7 1 1 " f 
13 | H. | M. , 24 | 1 day | Tem 24 | 5,560,000 32,500 | 1—171 | 89.8 8 | 1 144 |1 Á 
14 | H. M.'32 15 days {Nil |13 | 5,550,000) 18,750 | 1—404 | 796! 11 | 83 91 1 s 
15|H.|M.:801 5  , Int. | 6 | 2,490,000! 5,500 | 1—483 | 760 | 5 | 3 R| i 
16 | N. | M. | 30 | 14 months, ,, 9 | 6,270,000. 80.500 |1—906 | 90.8 | 11 2 | 2 1 : 
17 |E. |M.125106 ., iM 4 | 4,980,000 19,000 | 1—411,| .. 6 2 | 1 14 = 
18 | H.| F. | 52! 1 month: ,, | 13 | 3,600,000. 26,250 | 1—137 , 88.8 7 2 | 2 | 2 3 
19 | H. i M. | 32! 3 months ,, |16 | 5,140,000. 12,250 | 1-348 | 868 | 7 3 | 12 j S 
20) H.|M. 20/4 . , i „ | 14 | 5,670,000! 91,250 | 1—961 | 68.8 7 | 9 | Q 2 , 
21 |H. |M. | 32: 1 year | ,, 19 | 4,030,000: 13,750 | 1—866 | 90.0 8 4 4 08 s 5 
22 | M. | M. | 20; 6 months, ,, 6 | 5,910,000; 18,500 | 1—885 | 56.6 7 ft 1 E 
23 |H. M. 21 | 2, i 8 | 4,010,000 7,500 | 1--585 | 73.2 5 Yd 1} i 
201| H. | M. 22! 4 years 2: 7 | 8,460,000; 11,000 | 1—314 | 67.6 7 2 2 2 i 
25 | H. | M. | 86 | 14 months| ,, 6 | 3,040,000 | 9,500 | 1—320 | 72.4 9 1/1 1} : 
96 | M. |F. |84 | 1} ,, » | 11 | 3,550,000| 8,250 | 1—430 | 80.4 6 3 (92 | a, a 














Races.—M. — Mahomedan. H. = Hindu. E. — European. N. = Native. J. — Japanese. C. — Chinese. 
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days of admission, has led him to consider the possi- 
bility of giving the salt intravenously. In a recent 
very severe case with great thickening of the cæcum 
and local peritonitis, he gave a dose of half a grain 
of the hydrochloride of emetine dissolved in 5 c.c. 
of normal saline. This was injected very slowly 
into un arm vein, the pulse being carefully watched. 
No depression followed. In the evening two-thirds 
of a grain were given in the same way, and on the 
following day a full grain, in addition to subcutane- 
ous injections. At the time of writing the local 
symptoms have much improved, the passage of 
sloughs has ceased, while the amæebæ have dis- 
appeared froin the stools within twenty-four hours 
of the first injection, and there is a fair hope of 
recovery. Whatever the ultimate result may be, 
it is at least clear that very full doses of the drug 
may safely be injected intravenously, which is 
clearly the best plan in desperate cases. There was 
no sickness or nausea after the last two large intra- 
venous doses, but bilious vomiting both before and 
after the first one, so Rogers believes that the 
vomiting after ipecacuanha by the mouth is due 
to a local action on the stomach. 





M yiasis.—Carter and Blacklock, writing from the 
Runcorn Research Laboratories, report a case of 
external myiasis in a monkey, in the British 
Medical Journal, January 11, 1918. The larve 
were noted on a Cercopithecus callitrichus. The 
monkey was suffering from acute tuberculosis, and 
died the day following the observance and removal 
of the parasites. One batch of these larve were 
taken from the nose and region of the face surround- 
ing the mouth, the other from the right side of the 
body near the groin. In both cases the larve were 
in various stages of development, some of them 
having apparently only recently hatched. Alto- 
gether twenty-one of these parasites were removed 
from the host, and were subsequently placed in 
Petri dishes containing raw flesh and sand. 

. It became evident that at least two species of 
diptera were inculpated, sixteen specimens being 
of the typical Muscid type and the remainder larve 
of Fannia canicularis. Two examples of the latter 
were allowed to complete their development, the 
adults emerging on July 27 and August 5. The 
majority of the remaining larve pupated by June 
29, but four specimens remained in the larval stage 
until July 5, 6, and 7 respectively. The four 
specimens referred to were separated, and sub- 
sequently on July 16, 18, and 19 three specimens 
of the blow-fly, Calliphora erythrocephala, emerged, 
the remaining example having shrivelled up. From 
the remaining puparia seven specimens of Muscina 
stabulans were obtained, the period spent in this 
stage varying from eleven to nineteen days. 

The above records are of some interest, as neither 
Fannia canicularis nor Muscina stabuluns can be 
classed among the “ flesh flies,” although both, but 
more especially the former, have been known to 
occur in the alimentary tract of human beings. The 


natural breeding places of the so-called lesser house- 
fly (Fannia) are human excrement and decaying 
vegetable matter, but records are in existence of its 
having been reared from the larve of a lepidop- 
terous insect (Epischnia canclla) and of its occur- 
rence in the nest of the common bumble-bee 
(Bombus). It is possible, therefore, that the larve 
in question may have been derived from an external 
source, as, for example, the food of the monkey 
at the bottom of the cage; but, however this may 
be, they were found by us on the animal itself. In 
this connection also it is worth noticing that the 
monkey was taken a considerable distance from the 
cage before the larvie were removed. The larve of 
Muscina stabulans also feed on decaying vegetable 
substances and dung; they sometimes, however, 
attack growing plants, but in these cases have 
probably been introduced with the manure. The 
Jy has also been reared from human excrement and 
from the pupæ of certain insects, notably those of 
the gipsy moth, although there appears to be some 
doubt whether the pup: attacked were healthy or 
not. 





Syphilis simulating Liver Abscess.—A case of 
tertiary syphilis closely resembling a hepatic 
ubscess is reported in the Journal of the Royal Army 
Medical Corps, No. 1, January 1913, vol. xx, p. 88. 
The patient was admitted to the medical ward of 
the Military Hospital, Mauritius, on August 7, 1912, 
which appeared to be the fifth day of his disease. 
On admission his temperature was 104° F., and he 
complained of headache and of pain in the hepatic 
region; the onset had been gradual and there was 
no history of preceding diarrhceal disease. His liver 
was enlarged upwards to the extent of two inter- 
spaces, the lower margin of the organ being in its 
normal position. This enlargement appeared to be 
confined to the right lobe, and, as far as could be 
ascertained, was uniform. No other abnormalities 
could be discovered on clinical examination. Urme 
and blood cultures proved negative, as did the ex- 
amination of blood films. There was no leucocytosis, 
und the urine was normal except for the presence 
of considerable amounts of urinary indigogens. 

The temperature was irregular, but usually ranged 
between 1029 and 103° F. in the evening, and after 
the first few days there were marked morning 
remissions, the temperature touching normal on 
several occasions. 

A diagnosis of '' inflammation of the liver " was 
made, and ipecac. 30 gr. was administered twice 
daily. During the patient's first week in hospital 
his liver symptoms became more marked, and u 
slight icteroid tinge appeared. At this stage 
diurrhas occurred, the bowels being moved about 
five times a day. No amæbæ were ever seen. 

The red cells steadily decreased in number to 
3,900,000 (the hospital is 2,000 ft. above sea-level), 
and the hemoglobin fell to 50 per cent. ; the average 
white count was 6,900. 

The commencement of profuse night-sweats, the 
imore hectic type of temperature, and the patient's 
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wasting led to the presence of pus being suspected, 
and on September 10 aspiration of the liver was 
performed under general anesthesia. While on the 
operating table a distinct bulging of the thoracic 
wall over the liver was clearly discernible for the 
first time. The right lobe was aspirated at three 
different levels, and from each of these points the 
needle was inserted into the liver first directly 
inwards, then upwards, downwards, forwards, and 
baekwards, so that very little of the right lobe can 
have been unexplored. No pus was discovered, 
but, nevertheless, some benefit from the aspiration 
was expected. However, this hope was disap- 
pointed, for the liver remained unaltered in size, 
and his general condition unimproved; indeed, two 
days subsequent to the operation he appeared con- 
siderably worse. 

The possibility of tertiary syphilis was then con- 
sidered, but no specific history could be obtained 
although the patient acknowledged frequent ex- 
posure to infection. However, he was put on anti- 
syphilitic treatment, and with most striking results. 
There was an almost immediate improvement in his 
condition, the temperature steadily fell, and in three 
days reached normal. In another three days the 
hepatic enlargement had disappeared; the red blood 
count and colour index rose rapidly, and the patient 
made a quick and uninterrupted recovery. In the 
meantime a Wassermann’s test had been carried 
out, and the occurrence of a positive reaction 
resulted in the hypothetical diagnosis becoming a 
certainty. 





The Health of the Cunal Zone.—Colonel Gorgas, 
in his monthly report of the Department of Sanita- 
tion of the Isthmian Canal Commission for the 
month of December, 1912, states that the total 
number of deaths from all causes among employees 
was 32, divided as follows: Disease 23, and violence 
9, giving the annual average per thousand of 5.18 
and 2.01 respectively. 

Among employees for the month of December of 
each year the annual average death-rate per 
thousand was as follows :— 

1904, 19.44; 1905, 45.73; 1906, 30.27; 1907, 
18.11; 1908, 25.08; 1909, 13.84; 1910, 10.91; 1911, 
10.42; 1912, 7.14. 

The annual average death-rate per thousand in 
the cities of Panama and Colon, and the Canal 
Zone, including both employees and civil popula- 
tion for the month of December of each yeur, was as 
follows :— 

1904, 44.75; 1905, 58.78; 1906, 89.21; 1907, 
28.50; 1908, 26.15; 1909, 21.50; 1910, 25.16; 1911, 
20.30; 1912, 20.99. 

In segregating, according to race, the annual 
average death-rate per thousand from disease 
among employees was: For whites 3.74, and for 
blacks 5.56, giving u general average for disease of 
0.13. For the same month during 1910 the 
annual average death-rate per thousand from 
disease among whites was 5.59, and blacks 8.79, 
giving a general average of 7.94; and in 1911 from 
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disease among whites 5.71, and blacks 5.68, giving 
a general average of 5.68. 

Among employees during the month, deaths 
from the principal diseases were us follows: Lobar 
pneumonia, 6; malarial fever, 1; organic disease of 
heart, 1; tuberculosis, 6; leaving 9 deaths from all 
other diseases, and 9 deaths from external violence. 

No cases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus during 
the month. 





Sleeping Sickness in Nyasaland.—Hearsey, con- 
tinuing his ‘‘ Diary on Sleeping Sickness in Nyasa- 
land ’’ (part xviii), states that since the issue of 
the last number of this series, part xvii, seventeen 
additional cases of sleeping sickness have been 
diagnosed by Dr. Shircore, and these added to the 
seventy-six previously recorded now make a total of 
ninety-three cases. 

Dr. Shircore furnishes the following notes on a 
case who came up to the Ngani Camp for observa- 
tion and treatment. The patient was first taken ill 
on or about May 8, 1912, and died on August 13, 
the duration of the illness from its onset to a fatal 
termination being a period of approximately ninety- 
seven days. 

Chituluka, of Mkokawambo village, a male aged 
about 32. The patient has been ill since 
about May 8, and was first seen and examined on 
June 14. He complains of having first suffered 
from headache, which was later followed by pain 
in the chest. The patient is thin, and has a tired, 
dull expression, There is no puffiness of the face, 
and his mental condition is good. No tremors of 
hands, and no edema of feet; he can walk well and 
without assistance. The glands in the right pos- 
terior triangle are just palpable; supraclaviculars 
are not enlarged; but the left epitrochlea is about 
the size of an almond, the right being somewhat 
smaller. Pulse 90, regular in force and frequency, 
pressure moderate; respirations 20; temperature 
99.6° F. In fresh preparations and with 4 in. objec- 
tive, trypanosomes five in 100 fields. 

The patient consented to go to the segregation 
camp at Ngani, and walked up in three days, a 
distance of about thirty miles. The route chosen 
was practically tly-free, and two men accompanied 
him to guard against any stray ones. He was 
admitted into hospital on June 19. 

On admission he complained of a slight cough, 
but otherwise had no subjective symptoms. On the 
29th he passed some loose motions, and on the 
following day a slight puffiness of the face was 
noticeable. 

Some slight difficulty in walking was experienced 
on July 5, accompanied with pain in the legs and 
knees. On the 6th, glands in the right axilla 
enlarged, and on the following day pain in the chest 
was complained of. The patient, from the 11th 
onwards, began to get progressively weaker, with 
deterioration of his mental condition, and somno- 
lence. From the 12th to the 19th there was a 
gradually developing asthenia. On the 20th the 
dye, '" B.S.," in 4 gr. doses, once a day, was 


administered. Two hours after the administration of 
the first dose the temperature had risen from 969 F. 
to 90.89 F.; pulse from 76 to 108; and respirations 
from 28 to 32. A blood count made the day before 
the dye was given showed: R.B.C. 3,700,000; 
W.B.C., 11,800; H.B., 35 per cent. ; C.I., 85, 

A differential leucocyte count of 508 cells gave: 
Polymorphonuclears, 50.59 per cent.; lymphocytes, 
40.35 per cent.; hyaline cells, 9.05 per cent.; 
eosinophiles, not observed. 

From the 20th the patient objected to blood films 
being made, and seemed obsessed with the recol- 
lection of the fact that blood had been taken from 
his arm and injected into a dog, which was sent to 
the Commission. 

The dye was administered daily up to the 27th, 
diarrhoea then supervened, both urine and feces 
being stained red, and the patient began to pass his 
motions in bed. On the 28th he was very weak, but 
still intelligent, stating he thought that the diar- 
rhoea was due to the dye, and desired that it should 
be discontinued. He passed a motion during the 
night and vomited the following day. 29th—com- 
plained of pain in abdomen; he is now very weak 
and much emaciated. Up to the present the even- 
ing temperature has always been above 98.49 F. 
30th—temperature does not show an evening rise 
and is below 969 F. 381st—temperature subnormal, 
pulse and respiration failing, dye suspended. In 
the evening liq. strych. 3 min., and brandy ioz. 
were given; patient's condition grave. 

August 1 to 13, no difference in condition, is 
somnolent. 4th—disinclined to take nourishment. 
oth to 8th—temperature about 95° F. both morning 
and evening, pulse and respiration rates diminish- 
ing, radial pulse hardly perceptible. 9th and 10th 
—pulse 48. 11th—brachial pulse 40; the patient is 
semi-comatose and unable to take any nourishment. 
12th—condition about the same. 13th—comatose ; 
brachial pulse 40; respirations 14; died at 9 p.m. 

The case has shown a regular intermittent type of 
temperature and low average pulse and respiration 
rates. The dye “ B.S." has had no beneficial 
effect; on the contrary it has produced diarrhoea 
which undermined the patient's strength. On the 
20th, 21st and 22nd, with doses of 4 gr. per diem, 
diarrhcea occurred: the dose was then reduced for 
the next three days and diarrheea ceased. Resump- 
tion of the dye in larger doses again produced 
diarrhcea and pain in the abdomen up till the 30th, 
when this treatment had to be discontinued. From 
the 31st onwards, till the fatal termination of the 
ease, there was no diarrhea, nor did the patient pass 
his motions in bed as he had done previously. 

The dye '' B.S.’’ mentioned above (Brieger and 
Krause) was received for trial and submitted to Dr. 
Shireore, who reports as follows: The dye has 
been administered to three patients in doses of from 
10 to 15 gr. per diem, for periods varying from nine 
to twelve days. In these doses it is most difficult 
to dissolve unless a large quantity of water is used. 
The dye stains the mucous membranes of the 
mouth for days, and probably all such membranes 
us come into contact with it. It is excreted in the 
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urine and feces. The dye has a bitter taste which 
at first does not seem to trouble the patients, but 
after a few days a growing dislike is acquired. The 
first dose caused slight delirium in one of the 
patients, who later suffered from diarrhea and 
vomiting due to the same cause. In the case just 
described the dye had not the slightest beneficial 
effect, its trypanocidal action being nil, and the 
patient's condition became so bad towards the 


end of the trial that it had to be discon- 
tinued. Another case at Ngani Camp was 
also given the dye. He too took a strong 


dislike to it after a few days, and his condition 
became rapidly worse, so it was impossible to 
persevere further with it. The third case the 
dye was given to behaved much in the same 
manner; she was a great deal more patient than the 
two men mentioned above, though complaining that 
none of her symptoms, such as pains in the chest 
and legs, were relieved by it. This woman died a 
few days after the treatment was suspended. Dr. 
Shircore is of opinion that the dye is of no value as 
a therapeutic agent, and he considers, moreover, 
that it is harmful. <A few days after its use 
asthenia and emaciation supervene, and the drug 
appears to interfere with the digestion and assimi- 
lation of food, causing diarrhoea, loss of weight and 
progressive asthenia. In one of the cases quinine 
was later given together with the dye, and on other 
occasions atoxyl also, by mouth, with certainly no 
appreciable benefit. 

Trypanosomes were always present when blood 
examinations were made, and Dr. Shircore states 
he is unable to mention a single point in favour of 
this dye, and cannot therefore recommend its use. 





The Etiology of Beriberi.—The Philippine Journal 
of Science (vol. vii, sec. B, No. 4, August, 1912) is 
given up to papers on the etiology of Leriberi, the 
first by Strong and Crowell, the second by Vedder. 

1.—Strong and Crowell in their conclusions state 
that it is evident that among the individuals com- 
prising their experiments beriberi was produced 
only by means of the diet, and that the disease has, 
therefore, a true dietetic causation. It is further 
evident from their experiments that beriberi 
develops owing to the absence of some substance or 
substances in the diet necessary for the normal 
physiological processes of the body. Without the 
supply of such substances in the food, beriberi 
results. Such a substance or such substances are 
evidently present in red rice and in rice polishings, 
and also in small amount in the alcoholic extract of 
riee polishings, and when these articles are added 
to what would appear to be an otherwise physio- 
logically proper diet, they usually prevent the 
development of the symptoms of the disease. In 
some instances, however, even when these sub- 
stances are constituents of the diet, when the diet 
is without variation and composed of very few 
articles, and the individual suffers from loss of 
appetite and the assimilative funetions appear to bo 
poor and he loses markedly in weight, symptoms of 
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beriberi may develop in such individuals. How- 
ever, such symptoms may be dispersed by causing 
a variation in the diet by the addition of other 
nutritious substances to it. It is also evident from 
their experiments that the disease is certainly not 
an infectious one in the sense in which that term is 
usually employed. The rigid isolation of the 
prisoners undergoing the test would seem to 
exclude the possibility of the introduction of an 
infectious agent through any other individual or by 
the introduction of any article. It is also note- 
worthy that the cases of beriberi developed under 
the most favourable hygienic conditions with excep- 
tion in regard to diet. It is not probable that the 
infection could have been introduced with the food, 
since this was all freshly cooked, and at a tempera- 
ture at which only a spore-bearing organism would 
survive. The food was also eaten a very short time 
after being cooked. Moreover, if the infection had 
heen introduced with the food, the incidence of the 
disease should have been the same in all of the 
groups, which it was not. No fermentation of the 
rice employed occurred either before or after it was 
cooked, so that it would appear that the action of 
such bacteria as have been described by Kohl. 
briigge and by Bréaudat could be excluded. It has 
heen suggested that a diet of white rice predisposes 
to the disease, since it furnishes a better medium 
for the development of the specific organism which 
resides in the intestine of the host, and that the red 
rice or extract of polishings forms a preventive for 
the development of such a specific organism.. There 
is no definite evidence of such a hypothesis and, 
moreover, the results obtained would argue against 
it, since in two instances at least distinct sym- 
ptoms of beriberi were present in individuals who 
. had received these substances in the diet. It 
cannot be claimed with reason that the resistance 
of the individuals having been lowered by weakness 
and loss of weight, the specific organism residing 
in the intestine of the individual was able to 
inerease and multiply and produce the disease; for 
in several instances where the loss of weight of the 
individuals was marked and their general condition 
poor no symptoms of beriberi developed. The 
evidence is definite that beriberi in the Philip- 
pine Islands is due to the prolonged consump- 
tion of a diet which lacks certain substances 
necessary for the normal physiological needs of the 
human body. That the disease encountered was 
true beriberi was confirmed definitely by the lesions 
encountered in the pathological study. As to the 
definite chemical nature of the substance or 
substances in the food which prevents the 
development of beriberi further investigations are 
necessary. For the prevention and cure of the 
disease in man all that is necessary is that he shall 
be supplied with a liberal and nutritious diet suit- 
able to the physiological needs of the body.. The 
recent researches of Schaumann, of Chamberlain, 
Vedder, and Williams, of Funk, of Axelholst, and 
of Simpson have thrown much light upon the 
question of the nature of the protective substance 
in the diet. Nevertheless, opinions are not yet in 
accord in regard to its exaet chemical nature. 


Fraser and Stanton have repeatedly called atten- 
tion to the fact that the phosphorus content of the 
rice serves as an indication of the extent to which 
the rice has been polished, and have suggested that 
any rice which contains 0.4 per cent. or more of 
phosphorus pentoxide might be regarded as safe for 
a staple article of diet in preventing polyneuritis 
gallinarum in fowls and, hence, beriberi in man. 
They state, ‘‘ None of the rices connected with out- 
breaks of beriberi yielded more than 0.26 per cent. 
of phosphorus pentoxide. The rices substituted for 
these, and which were effective in preventing the 
continuance of the outbreaks, yielded not less than 
0.4 per cent. of that substance." More recently 
Heiser advocates for the: prevention of beriberi the 
passage of a law placing a tax upon rice which con- 
tains less than 0.4 per cent. of phosphorus pen- 
toxide, such rice being regarded legally as polished 
rice, and no tax on rice which contains 0.4 per cent. 
or more of phosphorus pentoxide, such rice being 
regarded legally as an unpolished rice. Although it 
seems quite definite that & rice containing this 
amount of phosphorus will prevent the appearance 
of polyneuritis in fowls, nevertheless, from our 
experiments it is evident that beriberi in man may 
be produced by rice containing 0.87 per cent, of 
phosphorus pentoxide when it forms the staple 
article of a little varied diet. Therefore the ques- 
tion arises as to whether the margin of safety ig 
sufficient between such & rice and that containing 
only 0.4 per cent. of this substance. Since. it has 
been:generally admitted that the higher the phos- 
phorus content of rice the less is the liability of that 
rice to produce beriberi, and since Fraser and 
Stanton found. as an average result ef. all their 
examinations that unpolished rice contained. 0.54 
per cent. of phosphorus pentoxide, and Aron found 
that unpolished rice in the Philippine Islands con- 
tains 0.557 per cent. of phosphorus pentoxide and 
freshly husked rice 0.455 per cent., before legisla- 
tion is enacted it would seem to be advisable to con- 
sider carefully the question of the amount of phos- 
phorus pentoxide which a rice should legally be 
required to contain in order for it to be regarded as 
an unpolished rice and to be exempt from taxation 
in the Philippine Islands. TER. 

II.—Vedder's eonelusions are as follows :— , 

(1) The administration of large amounts of 
aleohol has failed to produce neuritis in fowls. 

(2) Fowls develop polyneuritis when fed on a diet 
containing a sufficiency of all the alimentary prin- 
ciples, providing no one of the ingredients of this 
diet contains the neuritis-preventing substance.. 

(3) The neuritis-preventing substance is not vola- 
tile, but is destroyed by heat. 

(4) The neuritis-preventing substance is not an 
inorganic salt. 

(5) The neuritis-preventing substance is probably 
not an alkaloid. | D 

(6) Since it has been shown that this substance 
is not a fat, proteid, inorganic salt, or alkaloid, it 
seems probable that it is an organic base as claimed 
by Funk,-'but Vedder has not been able.to confirm 
this yet. E 
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Abstract. 





STUDIES ON PNEUMONIC PLAGUE—THE 
PNEUMONIC STRAIN OF ‘ BACILLUS 
PESTIS.” 


RicHarp P. Strona and Oscar TEAGUE, who 
studied pneumonie plague in Manchuria during the 
winter of 1910-1911, state* that during the epidemic 
the idea became rather general that the organism of 
pneumonic plague differed, in some respects at 
least, from Bacillus pestis of bubonic plague. 
Apart from cultural variations, some physicians 
believed that while the bacillus of bubonic plague 
on inoculation into guinea-pigs gave rise to buboes, 
the bacillus of this epidemic, on injection into these 
animals, caused only pneumonia and septicemia. 
Also, it was claimed by some, that the virulence of 
the organism of pneumonic plague was much 
greater than that of the bacillus of bubonic plague. 
These ideas were erroneous, as is apparent from a 
consideration in detail of the properties of the 
pneumonic strain arrived at from the study of 
numerous microscopical preparations and cultures 
obtained from the sputum and from necropsies per- 
formed during the epidemic. . 

Morphology.—The causative organism of the 
Manchurian epidemic of pneumonic plague appar- 
ently differs in no respect from other strains of 
B. pestis isolated during many epidemics of bubonic 
plague. In stained microscopic preparations made 
from the organs at necropsy it appears in its most 
characteristic form as a short bacillus, more or less 
ovoid in form, swollen in the centre, and rounded 
at the ends. It exhibits marked bipolar staining, 
the central portion either remaining uncoloured or 
staining lightly. Such preparations and those made 
from sputum often show, besides these bipolar 
forms, great variation in the morphology of the 
organisms present. Involution forms, consisting of 
longer, thicker, deeply staining rods, or of organ- 
isms which have assumed a spherical or orbicular 
outline, or, occasionally even appearing very much 
as yeast cells, may be encountered. Many of these 
forms stain poorly, or sometimes only a portion of 
the organism is stained, and in the shorter bacilli 
the appearance of ring forms is thus produced. In 
agar cultures, and particularly in 3 per cent. salt 
agar, these large involution forms and degenerating 
organisms of very different shapes are very 
numerous and characteristic; long and slender or 
thick bacilli and also boat-shaped, dumb-bell, ring- 
shaped, and spherical organisms may all be 
observed. The organism generally appears in 
preparations from agar cultures as a short or longer 
rod, and does not so frequently reveal the marked 
bipolar appearance when stained. In hanging-drop 
preparations no true motility is exhibited. No 
flagella are visible in properly stained preparations, 
and no spores have been demonstrated. It stains 
easily with all the aniline dyes, and particularly well 
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with dilute carbol-fuchsin solution, and is easily and 
completely decolorized by Gram's stain. 

Cultural Characteristics are practically identical 
with those of many bubonic strains. Some of the 
freshly-isolated pneumonie cultures caused no 
turbidity when grown in bouillon, the growth 
rapidly falling to the bottom of the media and 
leaving the supernatant fluid clear. However, this 
is not invariably the case, as other pneumonie cul- 
tures cause slight turbidity. These variations in 
the different cultures evidently depended more upon 
the amount and manner of inoculation of the 
organisms and the character of the media than upon 
any particular characteristic of the culture itself. 

In Manila, the authors have studied three 
different bubonic cultures recently isolated—one 
from Shanghai, one from Hong Kong, and one from 
Mariveles, Philippine Islands—and three cultures 
from different pneumonic cases. These were each 
inoculated in tubes of bouillon and grown side by 
side at room temperature. No difference in growth 
as to the cloudiness of the bouillon, amount of sedi- 
ment, &e., could be observed in the different tubes. 
In one of the pneumonic cultures and in one of the 
bubonic ones the growth and flocculi seemed some- 
what heavier than in the other tubes. The growth 
in all of the cultures became visible, about the 
second day, in the form of fine floeculent masses 
which later greatly increased in size and became 
deposited partly along the sides and at the bottom 
of the tubes. The bouillon in all was slightly 
clouded. Microscopical specimens from the differ. 
ent cultures revealed chains of coccoid bacilli. 

Mucus Production.—The production of mucus by 
the pneumonic strain when grown upon agar slants 
has been marked, but varies greatly, as is also the 
case with bubonic strains, according to the tempera- 
ture at which the cultures develop. 

Another factor, which in their experience had 
exerted an important influence upon the mucus 
produetion of a plague strain, is the length of time 
it has been cultivated upon artificial media. 
Freshly isolated strains, whether from human sub- 
jects or from experimental animals, produce more 
mucus than strains which have been cultivated on 
agar for some time. 

The age of the culture is a factor influencing the 
amount of mucus present. A twenty-four hour 
culture will contain less mucus than the same cul- 
ture several days later. 

They had not observed with regard to mucus pro- 
duction that their pneumonie plague strains in any 
way differed from the bubonic strains. 

Virulence.—The organism seems to have retained 
a maximum virulence throughout the epidemic; at 
least all of the cultures isolated and studied by 
inoeulation into animals possessed this very high 
degree of virulence. Cultures isolated near the 
close of the epidemic showed an equally high viru- 
lence to those isolated near its beginning. How- 
ever, the idea that this epidemic of pneumonic 
plague was due to the fact that the strain possessed 
an abnormally high virulence—much greater than 
that possessed by the organism of bubonic plague— 
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and that this accounted for the very high mortality 
during the epidemic appears to be erroneous. 
The very acute course of the disease, the very 
high death-rate during the epidemic as com- 
pared with that of bubonic plague, and the 
apparently increased virulence of this pneumonic 
strain may be satisfactorily explained by the fact 
that the portal of entry of the organism and the 
location of the primary points of infection in 
pneumonie plague and in bubonie plague are dif- 
ferent. The plague organism finds in the pulmonary 
tissues a much more favourable and extensive 
medium for its multiplication and diffusion than it 
does in the lymphatie glands. In bubonic plague, 
the lymphatic glands may be said to act as filters 
against the general invasion of the organism by the 
plague bacillus, while in primary pneumonic plague 
there is no such mechanism for the defence of the 
host, the bacilli spreading rapidly throughout the 
lung and invading the circulation in every instance 
in a comparatively short time and apparently before 
the organism has had time to produce any appre- 
ciable quantity of immune substances. The bron- 
chial lymphatic glands in primary pneumonic 
plague offer resistance to the invasion of the plague 
bacillus, and in every case of this disease these 
glands are very acutely inflamed and frequently 
almost of a black colour from the resulting toxic 
hemorrhages in the glandular substance. How- 
ever, by the time the bronchial glands have become 
involved, the bacteria have already spread so ex- 
tensively throughout the lung substance that a 


bacteremia has usually occurred. Microscopical , 


preparations made at necropsy from the lungs of 
these pneumonic cases invariably contain enormous 
numbers of plague bacilli. In no other disease are 
the organisms found in such great abundance. In 
primary pneumonic plague, the bacilli are found in 
very much greater number in the lung than in the 
spleen, even though an advanced bacteremia is 
present. This fact, also, suggests that the lung 
tissue offers a more favourable location for the 
growth and multiplication of the bacilli than does 
the spleen. The bacteria are also present in far 
greater numbers in the lung than they are ever 
found in the buboes or spleen in bubonic plague 
cases, It is also evident that in pneumonie plague 
the infeeted lung (which may be said to correspond 
to the primary bubo of bubonic plague) contains, by 
reason of the size of the infected area, a far greater 
number of plague bacilli than the primary bubo in 
bubonic plague. During epidemics of bubonic 
plague, there are occasionally small epidemics of 
pneumonie plague in which the same high mortality 
and acute course of the disease is observed as 
occurred in the Manchurian epidemic of pneumonic 
plague. This is another argument in favour of the 
fact that during epidemics of bubonic plague the 
causative organism may show the same high viru- 
lence. As examples may be cited the epidemic 
of bubonic plague in Japan—in Kobe and in Osaka 
in 1899 to 1900—in which thirteen cases of primary 
pest pneumonia all terminated fatally after a very 
rapid course, and the epidemic of bubonic plague 


in 1898 in Bombay, in which, toward its close, 
eleven cases of pneumonic plague also all quickly 
succumbed one after the other. 

All this evidence is in favour of the supposition 
that the organism giving rise to the Manchurian 
epidemic is of no greater virulence than in the case 
of many bubonic strains; furthermore, definite proof 
of this fact has been obtained from comparative 
inoculations made in animals with different pneu- 
monie and bubonic cultures. 

These experiments have shown that the pneu- 
monie cultures have not possessed any greater 
virulence than that possessed by many virulent 
bubonic ones of the organism. Mice, rats, guinea- 
pigs, and monkeys inoculated with virulent bubonic 
cultures die within the same period of time and 
from the same doses as do the corresponding animals 
inoculated with the pneumonie cultures. The same 
lesions are observed in animals after inoculation 
of the pneumonie strain as after the inoculation of 
the bubonic strain. -Both strains when inoculated 
eutaneously, or subeutaneously, into guinea-pigs 
and monkeys give rise to bubonic plague infection. 
When the animals are infected by inhalation with 
either strain, similar lesions are also produced. In 
guinea-pigs, after inhalation, inféction results 
through the mucous membrane of the throat and 
apper portion of the respiratory tract, resulting in 
buboes of the cervical glands and septicæmia and 
in primary or secondary pneumonia; in monkeys, 
after infection by inhalation, primary pneumonie 
infection of the lung with secondary septicæmia 
results. 

However, while during epidemics of bubonic 
plague reports have been made that there is often 
a marked difference in virulence in the different 
cultures isolated, during this epidemic of pneumonie 
plague the organism seems to have retained a very 
high degree of virulence throughout. The cultures 
isolated from a number of cases near the close of 
the epidemic, upon inoculation into animals, proved 
to be fully as virulent and to kill animals as quickly 
and in the same doses as did those cultures isolated 
near the beginning. That the organism retained 
such a stable virulence throughout the epidemic is, 
perhaps, not surprising when one considers that 
infection occurred directly from man to man, or, 
frequently one might say, from lung to lung and 
without the passage of the organism through rodents, 
as ordinarily occurs in bubonie plague infection. 
Moreover, from the results of previous experiments 
relating to infection of animals with pneumonic 
plague by inhalation, one would expect that the 
organism would have retained its maximum viru- 
lence throughout this epidemic. 

For these reasons and, also, from the fact that 
the acute course and mortality of the disease were 
not changed toward the close of the epidemic and 
especially from the experimental proof furnished by 
the inoculation of animals with cultures isolated 
near the beginning and near the close of the 
epidemic, we must conclude that the sudden de- 
cline and cessation of the epidemic was not due to 
any marked change in the virulence of the strain. 


— ——MÁ 





Such a decline and cessation must have depended 
upon other causes. The plague bacillus, whether 
isolated from pneumonic or from bubonic epidemics, 
usually exhibits marked stability in virulence. 
While it is not a very resistant organism in nature 
and easily becomes destroyed under certain condi- 
tions, it usually does not become markedly 
attenuated in passage through the animal body, and 
even on artificial culture media, after many months, 
its virulence is usually fully retained. Instances of 
spontaneous loss of virulence in culture media have 
been reported, but this is not usually the case with 
fresh, virulent cultures. This quality of stability 
of virulence of the plague bacillus, so different, for 
example, from that of the cholera vibrio, is of 
particular interest from un epidemiological stand- 
point. 
(To be continued.) 
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PELLAGRA, AN AMERICAN PROBLEM. 
Niles, M.D. 
delphia and London. 
253. | 

Dr. Niles's book on '' Pellagra ’’ is timely in its 

appearance, for there seems no getting away from 
the fact that the disease has become a problem 
of serious issue in the United States of America. 
In bringing out a book on pellagra in a country 
where the disease has but recently appeared, an 
author has to remember that he is writing for men 
in the practice of their profession, who in their 
student days were even unfamiliar with the very 
name and far less with the clinical manifestations 
of the ailment. The author has to teach his medi- 
eal colleagues as students are taught, beginning 
with the A. B. C. of the subject and leading them 
gradually on through the details of the disease. 
This the author has accomplished to the letter. He 
begins with what is known of pellagra in other 
eountries, proceeds to discuss its appearanee in the 
United States, and systematically sets forth the 
probable etiology, the clinical course, the pathology 
and morbid anatomy, the diagnosis, the prognosis, 
the treatment and the prophylaxis of pellagra. 
Each part of the subject has a chapter to itself, so 
that it is easy for a reader especially interested in 
any one portion to find what he wants to know. 
Dr. Niles has set forth our knowledge of pellagra 
up to date, and discusses the etiology of the disease 
with an open mind. He gives the pros and cons 
for the maize theory, and for Dr. Sambon’s claim 
that everything points to pellagra being due to a 
parasite which is insect borne. He is inclined 
to the long-established belief in the connection he- 
tween the consumption of maize and pellagra, vet 
he gives full prominence in the text to the more 
modern or presumed parasitie origin of the 
disease. 

That pellagra has become a scourge in the United 


By Geo. M. 
W. B. Saunders and Co., Phila- 
1912. Illustrated. Pp. 
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States of Ainerica is readily gathered from the fact 
that thirty-eight States acknowledge its existence 
within their confines. Some of these, markeddy 
South Carolina, Georgia, and Louisiana, had each 
over 500 cases of pellagra, and in six others: 


Virginia, North Carolina, Alabama, Mississippi, 
Texas, and Illinois, over a hundred cases were 


known to exist. The seriousness of this infection is 
only known to those who have made themselves 
familiar with the nature and course of this disease. 
The mortality amonyst those actually attacked is 
sufficiently alarming, but more trying still is the 
fact that the disease gradually disables the sufferers 
mentally and physieaMy, that they become fit only 
for lunatie asylums; and, in fact, in pellagrous 
countries they form a large proportion of the inmates 
of asylums. The book is well printed, the illustra- 
tions are good, and we congratulate the author and 
the publisher upon supplying us with an admirable 
text-book on a disease which has recently appeared 
in Britain and spread in the United States of 
America to an alarming extent. 


TREATMENT AFTER OPERATION. By William Turner, 
M.S., F.R.C.S., and E. Rock Carling, B.S., 
F.R.C.S., with a chapter on the Eye by L. V. 
Cargill, F.R.C.5. . London: University of 
London Press. Published for the University of 
London Press, Ltd., by Hodder and Stoughton 
and Henry Frowde. 


The authors believe there is à demand amongst 
praetitioners for an account of the after-treatment 
They have therefore written 
this book in order to supply the want in a con- 
venient and readily accessible form, and hope at the 
same time that it may prove useful to house- 
surgeons, senior students, and nurses. 

The methods, directions, and data, the authors 
state in the preface, are those habitually employed 
or relied on by themselves, and no attempt has 
been made to inelude varieties of method or to 
indicate differences of opinion. 

The book should prove of great value to those 
whose duty it is to see to patients after major 
operations. Many times a house-surgeon may not 
feel quite sure what he ought to do in such and 
such a case after operation, but now with this useful 
work by his side all such difficulties should 
vanish. 
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SLEEPING SICKNESS IN THE PORTUGUESE 
CONGO: APPARENT CURES. 


By Mercier GAMBLE, M.D. 
B.M.S. Hospital, San Salvador do Congo. 


During the nine months, December, 1908, to 
August, 1909, I had forty-one unselected patients 
under treatment for trypanosomiasis, in whom the 
diagnosis was made from the microscopical exami- 
nation of fresh gland juice, and the main treatment 
consisted in no fewer than 100 gr. of atoxyl, which 
was given subcutaneously in the forearms, usually 
in doses of 4 gr. daily. They were natives of the 
San Salvador* district of the Portuguese Congo; 
they submitted to treatment voluntarily and lived 
at their own expense. Except when they received 
their medicine they were not under observation, 
so that the regular taking of pulse-rates and tem- 
peratures was impossible. The ages given were 
estimated, the extreme weights were 25 lb. and 

126 lb. Nineteen patients are alive and well. I 
frequently either see them or receive reports that 
they continue in good health. 

(a) Thirty-five patients had no more atoxyl after 
August, 1909, but three had secondary treatment 
till December, 1909. Nineteen are dead, though 
one died after two years of good health, and 
possibly from other causes. Sixteen are alive and 
well. 

(b) Six patients had no treatment from August, 
1909, to October, 1910. The subsequent main 
treatment consisted of atoxyl, 73 gr., twice weekly, 
in the gluteal region. 

(1) Two are dead; one ceased treatment March, 
1911, and died October, 1912; the other was found 
to be infected in November, 1911, and recommenced 
treatment but died April, 1012. (2) One is ill 
(January, 1913); he had two courses of atoxyl and 
two of perchloride of mercury between March and 
August, 1909. Being unwell in October, 1910, he 
received continuous treatment till April, 1912 
(atoxyl 3821 gr., 
and arsenious acid). During this time he was a 
useful and intelligent workman, then, because of 
the onset of severe headache, he returned to his 
town. (3) Three are alive and well. Two ceased 
treatment March, 1911, and the third September, 
1911. 


A. T., male, aged 21; diagnosed December 3, 
1908; felt unwell, and thought it was due to the 
enlarged cervical glands. 

Treatment.—December 11, 1908, to January 11, 
1909, atoxyl, 774 gr. by thirty hypodermic injec- 
tions; January 12 to February 25, HgCl,, 5% gr., 
by mouth; February 21 to March 17, antim. tart., 
96 gr., by mouth; February 26 to April 2, atoxyl, 
88 gr., by twenty-three hypodermic injections; 
April 5 to May 7, HgCl,, 38$ gr., by mouth; May 
26 to June 18, HgCl,. 3%, gr., by mouth. 








» "Oates on the District of San Salvador," JOURNAL oF 
TROPICAL MEDICINE AND HYGIENE, February 15, 1912, 
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P'rogress during Treatment (1909).—January 25: 
gland juice fresh and stained negative; March: 
weight, 110 lb. ; April: submaxillary gland juice, 30 
minutes negative ; May: engaged in heavy work, 
carrying in the hot, wet season; July: weight 
115 lb. 

Result.—November 2, 1910: weight 114 lb.; no 
sleeping, no fever; in ten days, went to the Coast 
(90 miles) and back with a three-quarter load, say 
56 lb.; November 2, 1911: weight 118} lb., well; 
November 29, 1912: weight 120 lb., well. In 
August he had repeated headaches, but they did 
not stop him hunting. His second child was born 
on August 3l. Carrier to the Coast, October and 
December. 





D. and A. T. 
November 30, 1912, 


— pa 


M. K., female, aged 12; PREE January 9, 
1909; obvious enlargement of cervical glands; sleep- 
ing. 

"P eodiment (1909).—January 11 to February 24, 
atoxyl, 1004 gr., by thirty-eight hypodermic injec- 
tions; February 25 to March 28, HgCl,, 41$ gr. 
by mouth ; March 29 to May 3, arsenic 32 gr., by 
mouth, and atoxyl, 8 gr., hypodermically ; May 4 
to June 1, atoxyl, 100 gr., by twenty-four hypo- 
dermie injections; June 11 to July 10, HgCl,, 
54 gr., by mouth. 

Progress during Treatment (1909).—January 27: 
Fresh gland juice, negative; February 27: not 
sleeping, able for farm work; March 29: weight 
66 lb.; May 1: has joined a co-operative girls’ farm 
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club, and is quite able to do her share of the work; 
June 28: weight 66 Ib. 

Result.—July 29, 1909: returned home well and 
strong; November, 1910: weight 703 lb., well, no 
headache, no fever; September, 1911: alive and 
well; September, 1912: alive and well, works regu- 
larly on farm; weight 84 lb. 


N. L., female, aged 18. 
cervical glands; sleeping; no œdema of face; no 
hand tremors; very slight tremors tongue. Dia- 
gnosis January 27, 1909: fresh blood thick film, 
negative; cervical gland juice contained trypano- 
somes. 

Treatment (1909).—January 30 to March 6, 
atoxyl, SOF gr., by thirty-three hypodermic injec- 
tions; March 14 to May 4, HgCl,, 8 gr., by mouth; 
May 17 to June 11, atoxyl, 100 gr., by twenty-three 
hypodermie injections; June 28 to August 4, 
HgCl,, 8 gr., by mouth. | 

Progress during Treatment.—March 15, gland 
puncture, negative; March 29, weight 65 lb.; April 
13, seems to be dense in school, and sometimes 
sleeps; June, cervical glands small, puncture, 
negative; weight 61 lb.; August, weight 61 Ib. 

Result.—March 2, 1912: well, appears to be in 
splendid health, weight 883 lb. ; November 29, 1912: 
reported alive and well; married in August. 


M. N., female, aged 8. Symptoms: cervical 
giands enlarged; eyelids cedematous; tongue fine 
tremors; some epistaxis; skin healthy; no sleeping. 
Diagnosis February 16, 1909; gland juice contains 
trypanosomes. 

Treatment (1909).—February 17 to April 1, 
arsenic, 1 gr., by mouth; atoxyl, 53 gr., by nineteen 
hypodermic injections; April 12 to May 13, HgCl,, 
84 gr., by mouth; May 24 to June 26, atoxyl, 88 gr., 
by twenty-two hypodermic injections; July 5 to 
August 4, HgCl,, 51 gr., by mouth. 

Progress during — Treatment.—March, weight 
37 lb. ; April 6, blood fiin negative; April 13, bright 
scholur; April 15, temperature 101.839 F., thick 
blood film contained no trypanosomes; June 28, 
weight 38 Ib.; June 29, temperature 104.29 F., 
qumine; July. 6, repeated fevers, looks thin and ill, 
abdomen protuberant, submaxillary gland contained 
no trypanosomes; August 12, weight 38 lb. 

Result.—March 2, 1912, well, weight 48! lb.; 
January, 1913, reported well. 


N. V., male, aged 4. Symptoms: cervical glands 
enlarged, some edema of face. Diagnosis February 
16, 1809; gland juice contains trypanosomes. 

Treatment (1909).—February 17 to April 7, 
arsenious acid, #2 gr.; atoxyl, 24 gr., by ten 
hypodermic injections; April 12 to May 13, HgCl,, 
24 gr., by mouth; May 24 to June 24, atoxyl, 76 gr., 
by nineteen hypodermic injections; July 5 to August 
13, HgCl,, 54 gr., by mouth. 

Progress. during Treatment.—March 29, weight 
25 lb.; April 26, submaxillary gland puncture, 30 
minutes, negative; June 1, sleeping in late after- 
noon, but is this due to playing by moonlight? 
June 28, weight 25 lb. 


Symptoms: enlarged 


(Mar. 15, 1913. 


Result.—November 2, 1910, weight 28 1b., no 
fever, headache, or sleeping; March 2, 1912, weight 
33 lb., well; January, 1913, reported well. 


M. U., female, aged 6. Symptoms: enlarged 
cervical glands, sleeping occasionally. Diagnosis 
February 22, 1909; gland puncture showed try, axo- 
somes. 

Treatment.—February 22 to April 3, arsenic, 
i55 gr., by mouth; atoxyl, 54 gr., by nineteen 
hypodermic injections; April 12 to May 18, HgCl,, 
34 gr., by mouth; May 24 to June 26, atoxyl, 88 gr., 
by twenty-two injections; July 5 to August 4, 
HgCl,, 54 gr., by mouth. 

Progress during — Treatment.—March, weight 
39 lb.; April, ear blood, and gland juice showed 
no trypanosomes; bright, intelligent scholar; June, 
weight 48 ]b.; July, weight 44 lb. 

Hesult.—November 4, 1910, weight 422 lb.; no 
sleeping, headache, or fever; skin clear; November 
2, 1911, weight 413 lb.; some headache; May 380, 
1912, weight 461 lb.; apparently well; September 
28, 1912, weight 50 lb.; some nasal discharge; 
Deeember 28, 1912, has been under close observa- 
tion for three months; well. 


N. N., female, aged 11. Symptoms: cervical 
glands enlarged; «eedema of face; tongue steady; no 
sleeping. Diagnosis February 9, 1909; fresh blood 
film, negative, fresh gland juice showed trypano- 
somes, 

Treatment (1909).—February 10 to March 20, 
atoxyl, 86 gr., by twenty-five injections hypo- 
dermically; arsenic, 3% gr., by mouth; March 21 
to May 4, HgCl,, 6 gr., by mouth; May 17 to 
June 12, atoxyl, 100 gr., by twenty-four injections; 
June 24 to July 283, HgCl,, 54 gr., by mouth. 

Progress during Treatment.—March 29, weight 
64 lb.; June 28, weight 65 lb.; August 8, weight 
68 lb. 

Result. —Repeated reports saying she is well; 
September 4, 1912, weight 98 lb.; well, works 
regularly; has grown in height. 


M. Nd., female, aged 10. Symptoms: cervical 
glands enlarged; fever, no sleeping. Diagnosis 
March 3, 1909; gland puncture showed trypuno- 
somes, 

Treatment (1909).—Mareh 8 to April 9, atoxyl, 
54 gr., by thirteen hypodermics; April 10 to May 80, 
treatment interrupted by the rains; a few doses of 
HeCl,, followed by twelve doses of arsenic, 5 gr. 
May 31 to July 28, atoxyl, 113 gr., by twenty-thre - 
hypodermic injections; August 4 to August 14 
HeCl,, 1i gr., by mouth. 

Progress during Trcatment.—Mareh 31 and June 
28, weight 56 lb. 

lesult.—December 4, 1911, weight 652 lb. ; looks 
well, no headache, fever, or sleeping; submaxillary 
gland juice, negative; November 12, 1912, alive and 
well; weight 70 lb. 


D. K., male, aged 10. Symptoms: enlarged cer- 
vieal glands; no sleeping. Diagnosis March 5, 
1909; gland puncture showed trypanosomes. 

Treatment (1909).—March 8 to April 9, atoxyl, 
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07 gr., by seventeen injections; April 12 to May 7, 
HgCl, 21 gr., by mouth; May 12 to June 19, 
atoxyl, 109 gr., by twenty-six injections; June 28 
to July 24, HgCl,, 5 gr., by mouth. 

Progress during Treatment.—March 29, weight 
47 lb.; April 13, general improvement quite obvious 
to his relations; June 28, weight 55 lb.; July 23, 
gland puncture and fresh blood film, both negative. 

Result.—October 24, 1910, weight 584 Ib.; 
December 30, 1911, weight 594 lb.; on his way to 
the Coast for loads, he returned well (January 15, 
1912); September 2, 1912, weight 60 lb.; well; 


January 21, 1913, weight 612 1b.; well. 
D., male, aged 8. Symptoms: cervical glands 


enlarged ; thin, not sleeping. Diagnosis March 15, 
1909; gland puneture showed trypanosomes. 

Treatment (1909).—March 18 to April 9, atoxyl, 
49 gr., by twelve injections; April 12 to May 18, 
HgCl, 44 gr., by mouth; May 24 to June 20, 
atoxyl, 88 gr., by twenty-two injections; July 5 to 
July 31, HgCl,, 42 gr., by mouth. 

Progress during Treatment.—March 29, weight 
44 lb. ; April, a smart lad, mentally and physically ; 
June 28, weight 45 lb. 

Result.—October 18, 1910, weight 532 lb.; well; 
October 12, 1911, well; entered my service as a 
personal boy; October 12, 1912, weight 641 lb.; for 
the past twelve months has worked and played like 
a healthy boy (see photo, page 81). 


Z. V., male, aged 16. Symptoms: cervical and 
submaxillary glands much enlarged ; sleeping, much 
fever, no headache; occasional general weakness; 
weight 80 lb. Diagnosis June 3, 1909; gland punc- 
ture showed trypanosomes. 

Treatment (1909).—June 4 to July 9, atoxyl, 
112 gr., by twenty-eight injeetions; July 19 to 
August 6, HgCl, 4 gr., by mouth; August 18 to 
December 15, he received, through the kindness of 
friends, two courses of arsenious acid and two of 
perchloride of mercury; the total amounts were: 
Liq. arsenicalis, 7dr. 50min.; arsenious acid, 43% 
gr.; perchloride of mercury, 1014 gr. 

Result.—November, 1910, no fever, no sleeping, 
strength returned; weight 1021 1b. ; November, 1911, 
well; weight 1124 Ib. ; July, 1912, for several months 
has been a reliable stone-mason and builder, in 
daily work; weight 1093 lb.; October, 1912, weight 
116 lb.; admitted by examination into Evangelistic 
Training Institute. 


S. N., female, born May 14, 1895. Symptoms: 
headache and fever; glands in neck; occasionally 
much cedema of face; no sleeping; weight 75 lb. 
Diagnosis June, 1909; gland puncture showed try- 
panosomes. 

Treatment (1909).—June 11 to July 20, atoxyl, 
121 gr., by thirty injections; July 27 to August 13, 
HgCl, 3454 gr., by mouth; August 18 to Decem- 
ber 15, through the kindness of friends she received 
two courses of arsenious acid and two of perchloride 
of mercury; the totals were: Liq. arsenicalis, 7dr. 
omin.; arsenious acid, 53; gr.; perchloride of 
mercury, 11% gr. 


Result.—October 15, 1910, weight 881 lb. ; under 
close observation ; well; November 30, 1911, weight 
1034 ]b.; under close observation; well; November 
29, 1912, weight 1204 lb.; she has taken a high 
place in school, and helps in the dispensary. 


M. D., female, aged 7. Symptoms: glands in 
neck; headaehe and fever; nasal discharge; supra- 
elavieular swelling not tender; not sleeping; illness 
of one month's duration. Diagnosis June, 1909: 
gland puncture showed trypanosomes. 

Treatment (1909).—June 9 to July 20, atoxyl, 
101 gr., by twenty-seven injections; July 29 to 
August 11, HgCl,, 2,7, gr., by mouth. 

Progress during Treatment.—June 28, 1909, 
weight 45 lb.; July 31, 1909, a bright and jolly 
girl. 

Result.—October, 1910, well; November 27, 1911, 
well; June 25, 1912, well; weight 532 1b.; Septem- 
ber, 1912, alive and well, 

P. Mb., female, aged 10. Symptoms: glands in 
neck; not sleeping, has had some headache; weight 
58 lb. Diagnosis June 12, 1909: gland puncture. 





December 11, 1912. 


Photographs of Five of the Sleeping Sickness Patients 
mentioned in text as apparent cures, Photos by Mercier 
Gamble. 


Treatment (1909).—June 24 to July 27, atoxyl, 
100 gr., by twenty-five injeetions; August 5 to 
August 13, HgCl,, 12 gr., by mouth; August 18 
to December 22, through the kindness of friends she 
received two courses of both arsenic and of mer- 
eury; the totals were: perchloride of mercury, 
"4M gr.; arsenious acid, 1,47, gr.; liq. arsenicalis, 
12dr. 6min. 

Result.—December 5, 1910, well; weight 66% 1b. ; 
September, 1912, alive and well, goes to farm daily ; 
weight 804 lb.; December 4, 1912, health main- 
tained. 


[Mar. 15, 1913. 
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A. V., male, aged 14. Complaint: glands in 
neck, headache, fever; no sleeping (?); weight 
75 lb. Diagnosis June, 1909; gland puncture. 

Treatment (1909).—June 12 to July 20, atoxyl, 
109 gr., by twenty-seven injections; July 27 to 
August 18, HgCl, 344 gr., by mouth. 

Result.—-July, 1911, alive and well; June, 1912, 
alive and well; November 2, 1912, alive and well, 
in regular work as a stonemason; weight 1154 lb. 


P. Mv., male, aged 12. Complaint: fever sleep- 
ing about four months, and glands in the neck. 
Diagnosis July 11, 1909. 

Treatment (1909).—July 12 to August 13, atoxyl, 
102 gr., by twenty-five injections. 

Result.—July 27, 1912, no fever, no sleeping, 
working; January 3, 1913, well. 


G. D., female. Complaint and symptoms: 
eruetations, palpitations, dizziness; some œdema 
of face; tongue steady; pregnant six months. Dia- 
gnosis April 28, 1909; submaxillary gland punc- 
ture, one trypanosome found after twenty-five 
minutes. 

Treatment (1909).—May 4 to June 1, atoxyl, 
100 gr., by twenty-four injections; June 12 to 
July 11, HgCl,, 54 gr., by mouth; July 29 to 
August 13, atoxyl, 52 gr., by thirteen injections. 

Progress during Treatment (1909).—June 1, pal- 
pitation and dizziness continue; June 28, weight 
110 lb.; July 19, delivered of a premature child 
which did not survive. 

Result.—October 29, 
amenorrhea. 

Treatment (November, 1910 to September, 1911). 
—Attendance irregular; November to March, atoxyl. 
1574 gr., by twenty-one injections of 74 gr. into 
buttocks; March to May, HgCl,, 354 gr., by mouth; 
June to July, atoxyl, 674 gr., by nine intramuscular 
injections; July to September, very irregular attend- 
ance. 

Result.—July 20, 1912, weight 106 lb.; January 
11, 1913, well, but amenorrhwa continues. 


M. NI., female, aged 16. Complaint: glands in 
neck, two years; eyes heavy at midday, twelve 
months; amenorrhvea for periods of four months; 
headache and shivering fever; no strength; married 
September, 1908. Diagnosis June 29, 1909; cer- 
vical gland puncture negative; submaxillary gland 
puncture, showed trypanosomes. 

Treatment (1909).—July 5 to August 5, atoxyl, 
105 gr., by twenty-five injections. 

Result.—November 19, 1910, regular, no head- 
ache, no fever, strength returned, weight 114 lb. 

Treatment (1910 and 1911).—Attendance irregu- 
lar; December 9, 1910, to February 6, 1911, atoxyl, 
024 gr., intramuscularly; January, 1911, urotropine, 
255 gr., by mouth; March 3 to 20, 1911, atoxyl, 
30 gr., intramuscularly. 

Result.—July 20, 1911, child born; November 
20, 1911, both well; July 20, 1912, mother well, 
115 lb., but child thin; both loaded with round 
worms; November 16, 1912, both well, mother's 
weight 109 lb., probably because the child is still 


1910, weight 106 lb.; 





on the breast, and this is the planting season, which 
means heavy work. 


S. M., male, aged 15. Diagnosis June 29, 1909; 
cervical gland puncture showed trypanosomes. 

Treatment (1909).—June 29 to August 5, atoxyl, 
107 gr., by twenty-seven injections. 

Result.—August, 1910, weight 1102 lb.; exami- 
nation of fresh gland juice, negative; September, 
1910, through the kindness of Dr. Broden, of the 
Leopoldville Clinical Laboratory, he was examined 
by lumbar puncture, and a slight increase of the 
lymphocytes was demonstrated. 

Treatment (1910 and 1911).—October 31, 1910, 
to December 23, 1910, atoxyl, 974 gr., by intra- 
muscular injection of 74 gr. doses; February 18, 
1911, to March 3, 1911, atoxyl, 45 gr., by intra- 
muscular injection of 74 gr. doses. 

Result.—March, 1912, alive and well; November 
16, 1912, reported well, carrying and gardening. 


From the above reports it may be seen that these 
nineteen natives are living useful lives and that they 
have had good health for from three and a half to 
four years. They appear to be cured. The method 
of treatment has, however, the great disadvantage 
that it requires a large amount of time. There- 
fore, since my return in October, 1910, I have 
given, as a rule, atoxyl, 71 gr., twice weekly intra- 
museularly. Of a group of thirty-two, who com- 
menced treatment that year, twenty-one are in 
good health. I hope to report on them when they 
have been longer under observation. 


A CONTRIBUTION TO THE STUDY OF 
BILHARZIASIS. 


By Professor Ivo Banpys, Naples. 


DURING a tour of investigation, which I carried out 
in Egypt last year, I had the opportunity of collecting 
material for anatomico-pathological and parasitological 
researches on bilharziasis. 

Among the questions which at the time principally 
interested me was that of the assumed existence of a 
species of Schistosomum which could be anatomically 
differentiated from the Schistosomum hematobium (i.e., 
S. mansoni of Sambon). 

I noticed at that time in the walls of a bilharzia 
affected bladder that both ova with terminal and 
lateral spines were present at the same time. 

In investigations which I undertook during the 
present year in Southern Tunis I was able to study 
twenty-five cases of vesical bilharziasis at Gafsa, 
which is a most important centre of bilharizal disease, 

The examination of the urinary sediment carried 
out on the spot showed, in all these cases, the exis- 
tence of schistosomic ova with terminal spines only. 

In a single case of intestinal bilharziasis which also 
came under observation at Gafsa only ova with ter- 
minal spines were again noted. Some months ago 
I received from Dr. Levy, of Sfax, a sample of bilhar- 
zial urine preserved with formalin, which had been 
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obtained from one of Dr. Levy's Arab patients 
who was suffering from a slight bilharzial cystitis. 
During my sojourn at Sfax I found it impossible 
to trace the patient: it was known, however, that 
he was living in a locality which was not recog- 
nized as being badly infected with bilharziasis. The 
examination of the sediment obtained by centri- 
fuging this urine, demonstrated the presence in 
great scarcity of schistosomum ova of both varieties. 
This observation is of some importance as regards 
the debated question whether the two varieties 
of ova belong to the same species of S. hematobium 
or not. 

Logically, and on the basis of experiments made, 
the separation of the two forms of bilharziasis (intes- 
tinal and vesical) as established by various investi- 
gators—amongst others Firket, Broden, Gunn, Hol- 
comb, Letulle, Piraja da Silva, and Noc—does not 
appear to me to be sustainable, as it is based on 
the differentiation of the ova, which should invari- 
ably be with terminal spines in cases of vesical bil- 
harziasis, and with lateral spines in intestinal 
bilharziasis. 

To the observations of Looss, Ferguson and myself 
in Egypt, against Sambon’s theory, should be added 
the observations of Conor, who, in Tunis—in the rare 
cases of intestinal bilharziasis which came under his 
observation—saw in some ova of both varieties and in 
others only ova with terminal spines. The two 
varieties of ova in a bilharzia cystitis in Tunis 
were first observed by me. 

I believe that most probably Looss's opinion is the 
correct one-—that both ova with terminal and ova 
with lateral spines belong to the same species of 
Schistosomum, which may become localized either 
in the bladder or the intestine, or both. It is to 
be noted that in Tunis, as shown by Catouillard 
and Gobert as well as by Conor and myself, the 
latter is very rarely met with. 

———— S9 ———— — 
HISTORICAL MEDICAL MUSEUM. 


Mr. HENRY S. WELLCOME announced some time 
ago that arrangements had been concluded to hold 
the Historical Medical Exhibition at 544, Wigmore 
Street, London, W., during the summer of 1913. 

We look forward with great interest to what is 
certain to prove an exhibition of abiding interest. 
Mr. Wellcome, himself one of the greatest authori- 
ties on the history of all appertaining to the art of 
medicine, has had an expert staff at work for 
several years, obtaining information from every 
avallable source and collecting relies, drawings, 
instruments used in medicine and surgery in 
ancient, medieval, and recent times. Egypt and 
Italy will no doubt contribute the major portion 
of the more historie objects of interest, for in these 
countries, more perhaps than any others, the art 
of medicine attained probably the highest develop- 
ment in former times. 

This is the first time an exhibition of the kind 
has been held, at any rate in Britain, and it should 
prove both educative and interesting to the medical 
profession, as well as to others, 
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THE FAR EASTERN OLYMPIAD. 
ATHLETICS IN TROPICAL COUNTRIES. 


More than ordinary interest attaches to the 
recently concluded meeting of athletes held at 
Manila. The gathering was held under the auspices 
of the Far Eastern Olympiad, and was of an inter- 
national character. Men of several races and 
nationalities competed, and perhaps never before 
has there been held an athletic gathering of such 
magnitude in the Far East, nor one in which so 
many varied types of human beings took part. It 
is impossible to form a definite idea of the athletic 
supremacy of any one race or nationality from a 
gathering of this kind, but it is a great advance from 
several points of view that natives of many countries 
at the present day assemble to test their 
relative prowess in friendly antagonism. At the 
Manila Olympiad the Chinese carried off several of 
the important prizes, and the averages of their 
success in the competitions are very high. Those 
who know the physique of the Chinamen are 
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prepared to expect their excellence in several depart- 
ments of athleties, and those who have had an 
opportunity of witnessing their athletie abilities are 
also prepared to expect that in the future keen 
competition will arise between  ljuropean and 
Chinese champions. Many Chinese lads in our 
schools in England have done well in certain 
departments of sport, and in one of the public 
schools competitions, in which the great publie 
schools in England all took part, many will re- 
member how one Chinese lad proved champion in 
at least two of the competitions. Curiously enough, 
this lad's brother did equally well in the following 
year, and several other Chinese students have 
proved capable of holding their own in this country 
and in the United States of America. 

The next meeting of the Far Eastern. Olympiad 
is to be held m Shanghai; here we may expect a yet 
more representative collection of athletes than in 
Manila, and it will be interesting to watch which 
of the nationalities best succeed. 

These international sports are a new feature even 
in Europe, and yet more so amongst Asiatics and 
Africans. The area of contest is of widening 
interest; for not only international, but inter-racial, 
competitions will certainly be the feature of Olym- 
piads in the neur future. The three typical races 
of mankind—the white, the yellow, and the black— 
Will vie with each other in athleties, and there can 
be no doubt as to the keenness of the contests. 

Time was, and vet but the other day, when athletic 
sports in their highest sense were practised by 
British folk only. Slowly, very slowly, has sport 
found its way to the Continent of Europe, and it is 
still looked upon there as rather a frivolous chapter 
in the nation’s health. Of late years, however, we 
have evidence that this idea is passing away, for 
we have seen Belgian and German oarsmen of high 
calibre at our boat-racing meetings, and keen foot- 
allers from France. Other nations have relied 
upon military training as the means of keeping their 
youths fit; but in Britain, where military training 
is the exception, we have to thank ''sports ’’ for 
preventing our race deteriorating to the lowest ebb. 

With, however, the accession of not only other 
countries but other races competing with us in the 
athletie field, it behoves those interested in sport 
to look around and consider what are the prospects 
of the several races in the matter of suecess in 
athletie exereises. 

To gauge the probable results of inter-racial com- 
petitions there are but few facts to go upon, hence 
it is difficult not only to attempt to prophesy, but 
also to discuss the subject with any prospect of 
arriving at even approximate truth. Recent con- 
tests have shown us that the negro ean box, that 
the red man ean run long distances, that an Indian 
Prince ean. play cricket, that the Chinese lads are 
successful competitors on the eross-bar and “horse,” 
and there are several instanees of the success 
of representatives of other races than the white in 
sport. The anatomist and physiologist from even 
the above bald statements may find data. whereon 
to predict the sphere in which each racial type will 


specially succeed. The negro, heavy in build and 
slow in movement, with the flat calf and the pro- 
minent heel due to the long prominence of his os 
calcis, is not calculated to have success on the 
racing track or in any sport in which speed is a 
necessary feature. The place of the negro in sport 
eun, therefore, be guessed at, if not conclusively 
&ettled, for Nature has not endowed him with the 
lightnesa required in many games, nor given him 
the "spring" required in such comparatively 
“still” sports as putting the shot, &c. Boxing 
and weight-lifting may be his, but from the 
anatomist’s point of view he cannot go far beyond 
these. 

The yellow race are of a different build to the 
negro; small-boned, light-framed, and capable of 
great muscular development, the Chinese and 
Japanese are fitted for athletics of a different 
kind to those in which the black race may succeed. 
Those who have seen the enormous muscular 
development of the lower extremities of the Chinese 
and Japanese can realize that in athletics they will 
be worthy competitors in such sports as sprinting 
and exercises in which smartness of movement and 
alertness are required. The absenee of roads in 
China has caused much of the carrying trade of the 
country to be done on men's backs, and the 
custom of the better-off members of the community 
to travel in chairs borne on men's shoulders is 
common in China. The consequence is that in 
their loins and lower limbs the Chinese are strong 
in the parts of the body where strength tells. Man's 
natural strength lies in his loins and thighs, not in 
the upper extremities to which our modern gym- 
nasia teachers devote so much attention to develop. 
The teachers elaim that they add inches of increase 
to the circumference of the chest, whereas, more 
often than not, it is mere increased development of 
the museles of the upper limb arising from the 
trunk that affords the apparent inerease, and not the 
vital capacity of the lungs themselves. 

If the science of cugenies has any real 
accuracy, the generations bred from weight-carrying 
ancestry must tell, and at the present time the 
Chinese are developed in that sense beyond perhaps 
any other peoples. That this will continue through- 
out another generation in China and Japan is ques- 
tionable, for modern developments with railways, 
machinery, &e., will do away with the necessity for 
human beings continuing to do what in other 
countries are done by mechanical transport. 

Inter-racial contests, however, are bound to be- 
come connnon in the immediate future at which 
black, white, and yellow races will contend; and 
there ean be no doubt that there will be many 
heart-burnings in Europe and Northern America 
when the palm of victory is awarded to races other 
than white, who have hitherto been supreme in all 
matters appertaining to sport. 

l'rom the anatomist’s point of view these contests 
are of great interest, and as the area of competition 
spreads so will the interest increase. The difference 
in physical tvpe between the three distinctive races 
of mankind is suffieiently marked to enable the 
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scientific anatomist to understand aright what each 
is best capable of performing, and explain why one 
man, nationality, or race exeels in certain branclies 
of exereises and fails in others. 

The international contests we see around us even 
now in so limited a degree have a scientific interest ; 
and this will increase as years advance and the 
competitors come from different types of mankind. 
We are apt to regard tliese Olympiads as mere bet- 
ting opportunities and dispose of them accordingly ; 
but there is a deeper meaning to them which, when 
accurately gauged, is of supreme scientific interest. 

J. C. 
a 


Annotations, 


Spirillar Fever in the Darjeeling District. —Capt. 
A. M. Jukes, I.M.8., describes in a preliminary 
note in the Indian Medical Gazette, December, 
1912, small localized epidemics of fever, some 
with high mortality, which had presented some 
difheulty of diagnosis. He had found a spirillum 
in the blood of the cases examined by him, and 
was inclined to regard this as a new form of spirillar 
fever, because of (1) the severity of the illness and 
the high mortality (eight deaths out of fourteen 
cases in one group, one out of three in another 
group); (2) duration of fever eight to ten days; 
(3) absence of relapses in those who recover. 





Bed-bugs and Leprosy.—Skelton and Parham, in 
the Journal of the Royal Army Medical Corps for 
March, 1913 (vol. xx, No. 8), narrate some experi- 
ments made by themselves to ascertain what part 
the bed-bug plays in the transmission of leprosy. 

Seventy-five bed-bugs (Cimez lectularius) caught 
on beds at Walezo Leper Asylum, Zanzibar, were 
teased out, and their intestinal contents examined 
microscopically for acid-fast organisms. 

The technique employed was as follows :— 

Live bugs which had been caught on beds in the 
Leper Asylum were placed in sterile tubes and 
washed for several hours in many changes of normal 
saline. The intestinal contents were teased out, 
and films were made of their contents and stained 
by the Ziehl-Neelson method, and decolorized for 
five to ten minutes in 2 per cent. sulphuric acid. 

Acid-fast granules were found in one such pre- 
paration. They gave one the impression of the 
large azure granules in a large mononuclear leuco- 
cyte, but although the film was searched very care- 
fully for several hours on two or three days, no 
further patches of acid-fast granules could be 
detected. 

In two films, stained clumps of bacilli that were 
neither pink nor blue were seen. They were arranged 
somewhat like Bacillus typhosus in the spleen. 
It was thought that these organisms might have 
been slightly acid-fast bacilli, and that a 2 per cent. 
solution of sulphurie acid had only _ partially 
decolorized them. 

One of the films, therefore, was restained with 
earbol-fuchsin and decolorized in 5 per cent. sul- 
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phurie acid in methylated spirit for ten minutes, and 
counterstained with methylene blue. On examina- 
tion a few pink rods could be made out, but the 
majority were stained us in the first specimen. The 
rest of the film had completely lost the pink stain 
in the decolorizing fluid. 

In another experiment 100 live bed-bugs caught 
ut Walezo were washed in sterile normal saline by 
repeatedly shaking them up in two tubes for several 
hours. The fluid was then poured off and centri- 
fugalized. Several films were made of the deposit 
and were stained with earbol-fuchsin and decolorized 
in 5 per cent. sulphuric acid in methylated spirit 
for ten minutes. No acid-fast organisms were 
detected after careful search for several hours. 
What was left after the fluid had been decanted, 
that is to say, the bodies, legs, and arms of the bed- 
bugs, were put into a mortar and ground up to a 
powder. Several films of this were stained and 
examined. No acid-fast organisms were scen. 

It may be remembered that Much in his descrip- 
tion concludes that the tubercle virus exists in three 
forms: (1) An ordinary bacillary form; (2) a non- 
acid-fast form showing granules in its interior; and 
(3) free granular forms. It may, of course, be pos- 
sible that the granules we saw and the indeterminate 
bacilli were forms of the ordinary acid-fast B. lepra. 

The author's conclusions are as follows: (1) With 
the above exception it does not appear that the 
ordinary common bed-bug harbours any bacilli 
which morphologically resemble the B. lepra. 

(2) In these circumstances it does not appear 
probable that the bed-bug plays any great part in 
the transinission of the disease in Zanzibar. 

————8Á9»——————— 


Abstracts, 


STUDIES ON PNEUMONIC PLAGUE. 
The Pneumonic Strain of ‘ Bacillus Pestis." 
(Continued from p. 80.) 


Agglutination Tests.—Theoretically the agglu- 
tination test has two applications in plague: (1) 
The diagnosis of the disease by the demonstration 
of antibodies in the patient’s serum, and (2) the 
identification of the organism cultivated from a 
suspected case by means of the serum of an animal 
immunized against the plague bacillus. 

In pneumonic plague, the agglutination test has 
no clinical value, for the patients succumb to the 
disease before antibodies are produced or at least 
produeed in any quantities that are capable of 
detection. 

With regard to the second application of the 
method, as there seemed to be some difference of 
opinion as to the value of the agglutination test in 
identifying plague baeilli, the authors decided, after 
their return to Manila, to carry out a series of ex- 
periments in the hope of throwing further light upon 
this subject. i 

Two points were strikingly obvious from this serieg 
of experiments: (1) There is great variability in the 
limits of agglutination of the different strains, and 
(2) the strains freshly isolated from experimental 
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animals agglutinate only at relatively low dilutions 
of the serum. It is also to be noted that both 
pneumonie strains and bubonic ones are agglutinated 
by the same serum. 

During the course of these experiments they were 
able to identify promptly by the agglutination test 
two strains which were isolated from bubonic cases 
of plague dying upon ships in the harbour of Manila. 

While one of the difficulties in the performance 
of the agglutination test with the plague bacillus is 
the tendency towards spontaneous flocculation, 
under proper conditions, spontaneous flocculation 
usually does not occur in freshly isolated strains; in 
most strains which have been grown upon artificial 
media for long periods of time it can be avoided by 
cultivating them at 379 C. The greater difficulty 
is to obtain a satisfactory immune serum. Several 
rabbits were given repeated intravenous injections 
of large doses of killed virulent culture without 
obtaining more than a trace of agglutination with 
their sera. The authors strongly recommend the 
use of a living virulent culture for the preparation 
of the immune scrum. 

If one has a satisfactory immune serum, the cul- 
ture grown at 329 C., or even at 379 C., will be 
agglutinated promptly, and the control tubes will 
remain practically unchanged. Controls with nor- 
mal serum should always be prepared in performing 
the test. 

Infectivity of the Excreta.—In no other disease 
is the infecting organism found in such abundance 
in the sputum as it is in pneumonic plague. When 
the disease is well developed, Bacillus pestis is 
present in almost pure culture. | In pneumonic 
plague as in bubonic plague, when the disease 
becomes septicemic, the organisms are sometimes 
found in the urine and even sometimes in the feces. 
When once the sputum of pneumonic plague cases 
becomes thoroughly dried it is no longer infectious, 
but when the sputum becomes frozen and pulver- 
ized, particles of it may be blown about and remain 
infeetive for long periods of time, or until the 
sputum is again thawed. 

Examination of the Sputum.—A_ bacteriological 
diagnosis from the sputum cannot be made at the 
onset of the disease, and not until after the fever 
has developed does the sputum appear. Shortly 
after the appearance of the sputum, the plague 
organism, even if not visible from the microscopical 
examination, may be isolated by culture. When 
the sputum becomes bloody, the organism is usually 
present in large numbers and in almost pure cul- 
ture. Sometimes the organism might be mistaken 
morphologically for Diplococcus pneumonie, and 
bipolar staining organisms, other than plague 
bacilli, mav sometimes be encountered. in the 
sputum. While in the microscopical examina- 
tion of tho sputum Gram's stain is a very 
valuable aid in arriving at a diagnosis of 
the organism, nevertheless Gram negative baeilli 
have been encountered in the sputum, which 
proved later not to be plague bacilli. However, 
usually if the sputum is blood stained, from the 
microscopical examination, with the aid of Gram's 
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stain, there is no difficulty in arriving at a diagnosis, 
since the plague organism is usually present in such 
very large numbers. In the later stages of the 
disease, involution forms are commonly encoun- 
tered in the sputum. The organisms are constantly 
found in great abundance up to the time of death. 

Examination of the Blood.—In the early stages 
of the disease, cultures from the blood are fre- 
quently negative. Sometimes, however, the or- 
ganism could be cultivated from the blood from 
twenty-four to forty-eight hours before death, and it 
could always be obtained from the blood a few 
hours before death. In many instances the 
bacteria are present in very large numbers 
in the blood, so that a diagnosis can often 
be made from a simple, microscopical exami- 
nation. In no other disease is so marked a 
bacteremia present. In the early stages of the 
disease, cultures from the blood should be made in 
bouillon, as much as 1 c.c. of blood being employed. 
The agglutination test is of no value in making a 
diagnosis, as the course of the disease is too acute 
and the patient has succumbed before the agglu- 
tinins appear in demonstrable quantities. The re- 
action of the deflection of the complement is also 
not to be recommended for the same reason; the 
examination of the sputum and blood for the 
presence of the bacillus gives much greater and 
more valuable information. In cases where no 
necropsy is permitted, and a post-mortem bacterio- 
logical diagnosis is advisable, microscopical exami- 
nation of material, obtained by lung puncture with a 
syringe, may often be conclusive of pneumonic 
plague, B. pestis being present in the microscopical 
preparation, in enormous numbers, in pneumonic 
plague cases. 

From the study of the human lesions and those 
produced experimentally in animals, it would appear 
that epidemic plague pneumonia results from inha- 
lation, the primary point of infection being the 
bronchi. Along the bronchioles the infection 
extends by continuity directly into the infundibulum 
air cells, or by contiguity through the walls of 
the bronchioles to the contiguous tissue of the lung, 
and gives rise to a consecutive peribronchial inflam- 
mation in the tissues immediately surrounding the 
bronchioles. From these areas the infection 
rapidly spreads to the adjacent pulmonary tissue 
and visceral pleura. The bacilli rapidly mul- 
tiply and produce at first pneumonic changes 
of the lobular type, and shortly afterwards 
from the fusion of-several rapidly spreading areas 
more general lobar involvement of the lung tissue. 
The blood becomes quickly infected, and a true 


bacteremia results in every case. Secondary 
pathological changes occur, particularly in the 


spleen, bronchial glands, heart, blood-vessels, kid- 
nevs, and liver. The fact that the bronchial glands 
at the bifurcation of the trachea are always much 
more severely affected than any of the other 
lymphatic glands argues against the theory that 
epidemic pneumonic plague is primarily a septi- 
cemic disease, and that the lungs are infected 
secondarily from the blood. Moreover, in the 
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earliest stage of the disease, the blood may be free 
from plague bacilli. The tonsils may become 
secondarily infected in pneumonic plague, just as 
other lymphatic glands—for example, the bronchial 
ones—become so infected. However, in pneumonic 
plague, death occurs before any very marked macro- 
scopic changes occur in the tonsils. There is no 
doubt also that the tonsils may become primarily 
infected in epidemics of pneumonic plague, Just as 
has occurred in sporadic cases during epidemics of 
bubonic plague. This, however, is not the com- 
mon channel of primary infection, and in such cases 
involvement of the Ivmphatic glands of the neck 
occurs early in the course of the disease. The fact 
that the wsophagus was found to be normal in 
every ease examined and that the intestines showed 
only slight lesions constitutes another argument 
against the idea of the occurrence of primary intes- 
tinal plague infection in man, since in many of the 
pneumonie cases plague bacilli must have been 
repeatedly swallowed in the bronchial secretions and 
in the saliva. 


Susceptibility of Animals to Pneumonic Plague. 


Many cultures isolated by Strong and Teague 
during the Manchurian epidemic from the lungs at 
necropsy have demonstrated the same pathogenicity 
for animals as virulent bubonic strains of the plague 
bacillus. The pneumonie cultures have shown 
themselves to be particularly pathogenic for mice, 
rats, guinea-pigs, and monkeys (Cynomolgus 
philippinensis, Geoff.), these animals dying from the 
same doses and succumbing within the same period 
after inoculation as has been observed after infec- 
tion with bubonic strains. Some evidence was 
introduced at the Conference held at Mukden that 
suggested that when the pneumonic strains were 
injected subcutaneously into the guinea-pigs, 
usually septicemia was produced very quickly and 
typical buboes were not obtained. | Moreover, it 
was affirmed that the guinea-pigs died within a 
shorter time after inoculation than in the cases in 
which bubonic strains were employed. However, 
in these instances it appears that the results were 
dependent upon the size of the dose inoculated, as 
much as one-half of an agar culture having been 
employed in the infection. The authors showed in 
Mukden that the cutaneous or subcutaneous inocu- 
lation of very small doses of the pneumonic strain 
into guinea-pigs gave rise to the typical lesions 
observed in these animals after inoculation with 
virulent bubonic strains, particularly to typical 
buboes, to miliary abscesses in the spleen, and to 
secondary septicemia with hemorrhages in the 
different organs. Statements at the Conference in 
this respect have since been borne out by extensive 
experiments performed in Manila, and it has been 
conclusively shown, in addition, that when guinea- 
pigs are inoculated with the pneumonie cultures by 
inhalation, they develop primary infection of the 
glands of the neek, with secondary septicemia and 
oceasionally secondary pneumonia, or, in some 
cases, priinary pneumonia with secondary septi- 
cemin, Very rarely does the spleen show miliary 


abscesses in such cases, the animals dying before 
such lesions develop. 

In monkeys (Cynomolgus philippinensis, Geoff.), 
also, the cutaneous or subcutaneous injection of the 
pueumonie cultures causes typical bubonic infec- 
tion. Monkeys infected by the same cultures by 
inhalation develop primary pneumonic plague with 
secondary septicemia and without involvement of 
the glands of the neck. 

Tarbagans.—There has been considerable evi- 
dence brought forward during the past in support 
of the view that plague has existed in epizoótic 
form among a species of marmot, the tarbagan 
(Arctomys bobac, Schreb) However, there has 
been no direct bacteriological proof of this fact, and 
nothing definite was known before in regard to the 
susceptibility of this animal to plague infection, 
though, according to Preble, Tehaoushow showed 
these animals were susceptible to plague infection. 
Strong and Teague's experiments on tarbagans 
were carried out in Mukden where, by the kindness 
of the Hon. Alfred Sze, Imperial Commissioner to 
the Plague Conference, they were supplied with 
these animals for experimental purposes. From 
experiments they were able to show for the first 
time that cutaneous or subcutaneous infection of 
the tarbagan with virulent cultures of the pneu- 
monic strain gives rise in these animals either to an 
acute bubonic or to subacute and chronic forms of 
plague infection. In some instances it was shown 
by comparative experiments that the tarbagan 
seems equally as susceptible to cutaneous or sub- 
cutaneous infection as the guinea-pig, these animals 
dying in about the same time (two and one-hali to 
five days after infection), and from the same doses 
of the organism. In these instances there are 
hemorrhages about the point of inoculation, typical 
buboes, and swelling of the spleen. In other 
instances, after infection with the same organism 
and with the same doses, the tarbagans may suffer 
from subacute and chronic forms of plague infec- 
tion. In three of these animals killed by chloro- 
form from ten days to two weeks after infection, 
there were found at necropsy abscesses measuring 
several millimetres in diameter in the subcutaneous 
tissues or in the abdominal muscles, near the point 
of inoculation, and swelling of the inguinal glands, 
while the liver and spleen showed indurated, 
yellowish nodules also measuring several milli- 
metres in diameter. Plague bacilli were present in 
small numbers in the abscesses and in the nodules 
in the spleen and liver. These animals, judging 
from their condition at the time they were killed, 
would probably have lived at least several weeks 
longer. The lesions present were similar to those 
which have been deseribed in rats which have 
succumbed to chronic plague infection. It was 
shown that the tarbagan is also susceptible to 
primary pneumonic plague when infection has taken 
place by inhalation. Death then occurs three or 
four days after infection from primary pneumonia 
and secondary septicemia. These experiments 
were performed with the species Arctomys bobac 
Schreb, It was also shown that another species of 
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marmot (Spermophilus citillus, Linn.), very com- 
mon about Mukden and the vicinity, was suscep- 
tible to acute plague infection, these animals dying 
in from three to seven days after cutaneous or 


subcutaneous inoculation of small doses of the 
pneumonie strain and exhibiting at necropsy 


hiemorrhages about the point of inoculation, typical 
buboes, and acute, splenie tumour. 

Donkeys.—Some evidence was introduced at the 
International Plague Conference to show that 
donkeys became infected with pneumonie plague 
during the epidemie. Dr. W. S. Yang reported to 
the Conferenee the death of ten donkeys, the first 
of which died with cough and expectoration of 
blood. In the case of one of these animals, a 
neeropsy was performed, and eultures were made 
from the heart, spleen, lungs, and liver. All of these 
cultures were said to show plague bacilli. It was 
also announced that Doctor Otsuki in Fushun had 
observed at necropsy two donkeys in which there 
was hepatization of the lungs, in one in the right 
and in the other in the left caudal lobe. The 
pathologieal changes in the lungs were said to be 
similar to those seen in the cases of human infec- 
tion. In regard to the question of plague infection 
in donkeys, the Conference resolved that the ques- 
tion of the occurrence of pneumonie plague in these 
animals should be made the subject of a special 
study with regard to their liability to the infection. 
Strong and Teague, accordingly, attempted to infect 
donkeys experimentally with pneumonie plague by 
spraying suspensions of virulent strains of pneu- 
monic plague bacilli into a closed canvas bag, 
fastened about the donkev’s head in such a manner 
that it was necessary for the animal to inhale the 
bacteria in breathing. 

Although they never failed to infect guinea-pigs 
and monkeys with pneumonie plague by the same 
cultures which were sprayed into the nostrils of 
the donkeys, they were entirely unable to infect 
the donkeys, even when these animals were made 
to inhale air charged with the most virulent cul- 
tures of pneumonie strains of the plague bacillus 
for a period of as long as five minutes at a time. 
Therefore, they do not consider donkeys susceptible 
to pneumonie plague infection, and these experi- 
ments render it doubtful that these animals played 
any part in the dissemination of pneumonie plague 
during the Manchurian epidemic, and suggest that 
in the reported cases of pneumonie plague in don- 
kevs the infeeting organism was not Bacillus pestis, 
but, perhaps, some other organism of the hæmor- 
rhagie septicemia group. 

Dogs.—At the Mukden Conference, one case of 
pneumonie plague infection in a dog, observed by 
Dr. Takami, was referred to in which there was 
pneumonia in the eaudal lobe of the left lung. This 
dog was found in a house where seven people had 
died of plague infection. The Conference also re- 
solved that the question of the occurrence of pneu- 
monie pligue in dogs should be made the subject 
of special study with regard to their liability to this 
infection.  Aeeordinelv, experiments were per- 
formed with this object in view. The results were 
as follows:— 


On November 4, two fully-grown dogs were 
placed in a closed glass cage and a suspension of 
two 48-hour agar cultures of a virulent pneumonic 
strain of the plague bacillus was sprayed into the 
cage for two periods of two and a half minutes 
each after a brief interval between them. The first 
dog died on November 9, five days after infection. 
The necropsy showed there was pneumonia of both 
lungs. In the right lung all the lobes were in- 
volved. Only a small portion at the apex of the 
upper lobe did not show pneumonia. In the left 
lung, both lobes, with the exception of the apex 


of the upper lobe, were also involved. The 
pneumonia was in the stage of engorgement 
with the exception of small bronchial areas 
scattered throughout the lung, measuring from 


about 2 mm. to 1 em. in diameter.  Theso 
areas of bronchial pneumonia were greyish in colour 
on the surface of the lung, and on section they 
were greyish at the periphery and in the centre red 
and slightly granular. The areas were not wedge- 
shaped, but were circular in outline. Smears from 
the lungs showed compuratively few plague bacilli 
and a few streptococci. The large bronchi were 
not reddened. There was much mucus in the 
trachea, but the mucous membrane here was also 
not reddened. The cervical glands appeared nor- 
mal. There was no cdema of the cervical tissues. 
The spleen was swollen, but contained no miliary 
abscesses. The liver showed cloudy swelling, and 
also contained no miliary abscesses. Microscopical 
preparations from the spleen showed a few plague 
bacilli, Cultures from the heart and lung developed 
numerous colonies of the plague bacillus. 

The other dog died March 21, seventeen days 
after infection. He was considerably emaciated. 
The necropsy showed that the lymphatic glands 
were nowhere swollen. There were no hemor- 
rhages or edema in the tissues about the neck. 
The traehea and larger bronchi contained frothy, 
reddish mucus. The left lung was normal through- 
out. The upper lobe of the right showed advanced 
hepatization throughout and sank when placed in 
water. Two greyish wedge-shaped infarcts, 
measuring from 1 to 1.5 em. at the base, were 
present in this lobe. The whole lobe showed 
reddish-grey hepatization with beginning resolu- 
tion. The middle and lower lobes were somewhat 
congested, but contained no pneumonie areas. 
Microscopical preparations from the lung showed a 
fair number of Bacillus pestis. No other organism 
was present in the lung, as was demonstrated by 
cultures. — Mieroseopieal preparations from the 
spleen showed a few bipolar forms and a number of 
involution forms of the plague bacillus. 

Therefore, experiments upon dogs show that 
these animals are only moderately suseeptible to 
pneumonie plague, but that, when exposed to 
severe infection, they may contract primary pneu- 
monie plague and die of the disease, 

Shibavama showed that dogs were not very sus- 
ceptible to subeutaneous infection with the pneu- 
monie strain, but that they sometimes suceumbed 
from the subcutaneous inoculation of large doses 
or from intraperitoneal inoculation, 
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Pigs.—It was stated that over 800 pigs had dis 
during the epidemie at Harbin, but there was no 
evidenee presented which showed that the disease 
from which they succumbed was bubonic or pneu- 
monic plague infection, nor was any evidence sub- 
mitted which showed that the disease was not hog 
cholera or swine plague. 


Method of Transmission and Spread of the Disease. 


Richard P. Strong and Oscar Teague,* in their 
report of their researches during the Manchurian 
epidemic in 1910-1911, write that, immediately after 
establishing their laboratory in Mukden, experi- 
ments were undertaken with the idea of elucidating 
the method of transmission of the infection in 
pneumonic plague and the manner of spread of the 
disease during the epidemic. 

The sputum of pneumonie plague patients in the 
advanced stages of the disease always contains 
enormous numbers of plague bacilli. The tempera- 
ture of the hospital wards at Mukden was sutfi- 
ciently low, so that the expired air became 
immediately condensed to a vapour which was 
clearly visible to the eye as it issued from the 
mouth, and frequently could be seen for a distance 
of 30 cm. or more from the face. In many 
of the patients advanced pulmonary œdema was 
present, and the respirations were sometimes very 
forcible and sometimes even stertorous. Therefore, 
experiments were carried on to show, first, whether 
in cases of pneumonic plague the specific organism 
of this disease became disseminated into the air by 
the expired air or vapour arising from the breath in 
ordinary or dyspnoie respiration, and, secondly, 
whether this organism was disseminated by 
moderate attacks of coughing in pneumonic plague 
cases in which the cough did not result in the ex- 
pulsion of particles of sputum visible to the naked 
eye. These questions were studied extensively by 
means of exposing Petri dishes containing agar 
before undoubted plague cases, and of then identify- 
ing the organisms which developed on the media 
by the usual bacteriological methods and particu- 
larly by animal inoculations. 

In the course of the experiments, on a number 
of occasions during coughing, small droplets or 
larger particles of sputum, visible to the eye, were 
expelled, and touched the surface of the media in 
the Petri dishes which were exposed before the 
plague patient. The study of these cultures 
vviously ix not included in this part of the investi- 
gation. The Petri dishes containing agar were 
invariably exposed before cases of pneumonic plague 
with bloody sputum, in which enormous numbers 
of plague bacilli had been shown to be present. All 
of the cases before which the plates were expose] 
died of plague infection within twenty-four to fortv- 
eight hours from the time of the exposure. Twelve 
series of experiments were performed in which 
eighty-two plates containing agur 


were exposed, 
and 


in. seventy-eight the micro-organisms which 


* Philippine Journal of Science, Section B, vol, vii, No. 
June, 1912, | 


, 


developed upon them were studied as far as was 
practicable. 

The experiments were performed in the following 
manner: The plates were sterilized in the hot-air 
sterilizer within a metal plate-holder. They were 
then removed, the agar cultures melted and poured 
in in the usual way, and, as soon as the medium was 
sutticiently hard, were replaced within the plate- 
holder, and taken to the bedside of the patient in 
whose sputum plague bacilli had previously been 
found. All of the attendants were asked to retire 
from the ward in order that as little dust as pos- 
sible might be present in the air. The condition 
of the patient before whom the plates were exposed 
was noted, and during the exposure of the plate the 
character of the respirations was particularly ob- 
served and notes made of whether coughing or 
talking occurred. The time of the exposure of the 
plate and the distance from the patient were also 
recorded in each instanee. After the exposure the 
plate was returned to the holder und placed in the 
incubator. Twenty-four hours later the plates con- 
taining the culture-media were examined for the 
appearance of colonies and the number of colonies 
counted, but the plates were not usually opened 
until after forty-eight or seventy-two hours. The 
colonies were then again counted and carefully 
studied. Any of the colonies which in any way 
resembled colonies of the plague bacillus were trans- 
planted to slants of agar. The morphology and 
staining properties of the organisms on the plate 
and agar-slant cultures were then studied. In 
every instance in which the morphology was at all 
similar to that of the plague bacillus, or the organism 
decolorized by Gram’s stain, it was inoculated 
either into mice or guinea-pigs. In a number of 
cases the colonies were so thick on the plate, or 
surface growths from contamination with bacteria 
from the air were so extensive, that the separate 
organisms could not be isolated and studied. In a 
few of these instances a suspension of the whole 
growth upon the plate culture was made, and a 
portion of the suspension either rubbed over the 
freshly scarified abdomen of a guinea-pig or inocu- 
luted subcutaneously into a mouse. On several 
oceasions in which it seemed hopeless to determine 
whether the plague bacillus was present or not on 
the medium in the plate, owing to the extensive 
contamination of the culture with baeteria other 
than the plague baeillus, the guinea-pig so inocu- 
lated died of plague. In some instances the plate 
cultures were discarded because of very extensive 
contamination, probably from air organisms which 
covered the whole surface of the medium with a 
very thick layer of growth. The ideal method 
would have been to inoculate guinea-pigs by the 
cutaneous method with light searifieation of the 
abdomen, with suspensions of the bacteriological 
growth on all those plate cultures in which tho 
separate colonies could not be isolated, and in this 
manner, perhaps, in others of these plate cultures 
the presence of the plague bacillus might have been 
demonstrated. There is no more delicate test 
for the presence of the plague bacillus than this 
procedure, and its efficacy is very great even when 
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the few plague bacilli present are extensively over- 
grown by other micro-organisms. Unfortunately 
the supply of guinea-pigs was limited to those 
the authors brought with them and none could 
be obtained in Mukden during the winter. Since 
there were numerous other experiments to per- 
form which also required the use of guinea-pigs 
while in Mukden, a very limited number only could 
be allowed for the present study. In the case of 
all of the organisms which suggested in any way 
the plague bacillus, and the colonies of which had 
been transplanted to agar slants from the plates, 
inoculations of guinea-pigs were made after the 
authors returned to Manila. 

During the colder weather in Mukden the plates 
containing the agar, exposed before plague patients 
during ordinary respiration, were frequently entirely 
sterile. The plates were usually exposed vertically 
before the mouth and nose of the patient, the time 
of exposure varying generally between two and five 
minutes; usually the shorter period was employed. 
In the experiments performed in the earlier part 
of the investigation the plates were held at a dis- 
tance of from 5 to 7 cm. to 90 cm. or 1 metre from 
the the mouth of the patient. Later in the experi- 
ments, when it became evident that in cases with- 
out cough during exposure no plague bacilli were 
encountered at the greater distances, they were 
exposed before cases which did not cough, usually 
at a distance of from 5 to 18 em. in front of the 
mouth and nose. Before coughing patients the 
distances varied from 5 cm. to 2 metres. A sum- 
mary of the details of the experiments is given in 
the report. 

Of the eighty-two agar plates, eight were ex- 
posed in the wards in the neighbourhood of 
pneumonic plague patients; four before patients 
who talked during time of exposure, and thirty- 
five before patients who coughed during such 
time. In thirty-nine instances plates were ex- 
posed before patients who did not cough dur- 
ing the time of exposure, and, notwithstanding 
the fact that many of the patients suffered 
with marked dyspnoea and advanced cedema of 
the lungs, in only a single instance was the 
plague bacillus encountered in one of these plate 
cultures, although in a number of the experiments 
the surface of the medium was visibly wet by the 
vapour arising from the breath. 

In this one case the conditions of the experiment 
were as follows :— 

Three plates containing agar were all exposed at 
a distance of about 7 cm. and for two minutes 
before a patient with marked dyspnaa, who died 
two hours afterwards. A suspension of the bacterial 
growth upon one of these plates, which covered 
almost the entire surface of the plate, was made, 
and a portion rubbed with the side of a scalpel over 
the abdomen of a shaved guinea-pig and the skin 
then freshly searified. The animal died of plague 
infection six and a half days later; there were 
inguinal buboes and miliary nodules in the spleen. 
The animals inoculated with the colonies from the 
other two plates exposed in exactly the same 
manner did not develop plague infection. The 


results obtained from the examination of this one 
plate are different from those obtained from the 
remaining thirty-eight plates exposed before patients 
who did not cough. Two possible explanations of 
the result suggest themselves: first, that the plague 
bacilli reached the medium on the plate exposed 
before the patient in the plague ward in some other 
way than by the expired air from the patient; and 
secondly, that the plate was infected with plague 
bacili by the droplet method through the forced 
expirations of the patient during the time this one 
plate was exposed. 

The remaining number of plates (35)—in four 
other instances the patients talked during the time 
of the exposure, but no plague bacilli were demon- 
strated on these  plates—were exposed before 
patients who coughed during the time of exposure, 
and in fifteen instance colonies of plague bacilli 
developed on the media in the exposed plates. In 
some cases more than 100 colonies of this organism 
were obtained upon the media after a single cough, 
sometimes in almost pure culture. 

Guinea-pigs, the abdomens of which had been 
shaved and extensively scarified just before the 
time of the experiment, were exposed before three 
cases of pneumonic plague for a period of two 
minutes and at a distance of 5 em. from the mouth, 
the abdomen being placed toward the mouth. The 
breathing of the patients in all of these experiments 
was so laboured that the hair of the guinea-pigs 
waved back and forth in the breeze made by the 
expired air, but no cough occurred during the time 
of the exposure. The animals remained alive, and 
did not develop plague infection. 

The results of our experiments are in accord with 
the well-known bacteriological facts that bacteria 
are not detached from moist surfaces by ordinary 
currents of air, but that when sudden and forcible 
currents of air are forced from a distance through 
narrow apertures, as, for example, from the trachea 
through the vocal eords, the tongue being against 
the gums and teeth, or through the lips, as occurs 
in talking or coughing, that small droplets of 
mucus, frequently invisible, may be emitted. The 
question of whether the expired air of patients 
afilicted with pulmonary tubcreulosis was infectious 
was investigated particularly by Nägeli and 
Buchner, who demonstrated that such air was 
sterile. TF liigge and his pupils, however, demon- 
strated that by coughing tubercle bacilli were 
emitted in droplets from about 40 per cent. of the 
tuberculous cases examined. Cornet and Meyer, 
after considering all of the experimental evidence, 
concluded that droplet infection did not play an 
important róle in the dissemination of tuberculosis. 

In pneumonie plague the conditions are very 
different, owing to the enormous numbers of plague 
bacilli which are present in the lungs and bronchi. 
In our experiments, performed with cases of marked 
pulmonary cedema, the conditions were also 
different. The opportunities for infection by means 
of the droplet method must be very great in a pneu- 
monic plague ward. The distance from the patient 
that the air may be infected by droplets containing 
plague bacilli would apparently vary up to certain 
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limits, particularly with the strength of the cough, 
the amount of mueus in the throat and larynx at 
the time, the size of the droplets emitted, the 
currents of the air in circulation, and the tempera- 
ture in the ward at the time. 


Conclusions. 


(1) During normal and dyspnæie respiration of 
primary pneumonie plague cases plague bacilli are 
not usually expelled by means of the expired air. 

(2) During coughing of such cases, even when 
sputum visible to the naked eye is not expelled, 
plague bacilli in large numbers may become dis- 
seminated into the air surrounding the patient. 

The idea that infection of doctors, nurses, attend- 
ants, &e., in plague hospitals is caused entirely by 
partieles of sputum expectorated by the patient and 
visible to the naked eye is erroneous. It follows 
from these experiments that the wearing of masks 
and the proper covering of any surface of the skin 
where fresh abrasions are present are important 
personal prophylaetie measures against plague in- 
tection. It also follows that the eyes should be 
protected against this manner of conjunctival 
infection by proper glasses. 

Articles of elothing worn in the wards should be 
sterilized immediately after removal, since plague 
bacilli may be present, even though no particles of 
sputum may be visible upon them. 

From these experiments, also, it is evident how 
dangerous an infective agent a pneumonic plague 
patient is. In no other disease is the individual 
so dangerous, and in no other disease does the 
danger from droplet infection approach that which 
exists in pneumonic plague. The number of plague 
bacilli expelled in droplets from pneumonic plague 
cases is probably far greater than the number of 
bacilli ever expelled by patients afflicted with tuber- 
culosis, croupous pneumonia, diphtheria, or in- 
fluenza. 

Manner of Spread of the Disease.—During the 
epidemic the disease was evidently spread directly 
from man to man by droplet infection and by the 
more or less intimate contact of healthy individuals 
with an infected person. Whatever may have been 
the primary source of the epidemic, its dissemina- 
tion occurred entirely independently of tarbagans, 
rats, donkeys, or any other animals. 

The disease was introduced into uninfected 
villages and towns by the importation of individuals 
infected with pneumonic plague or by those in the 
incubation period of this disease. No definite bac- 
teriological evidence, that healthy carriers of the 
diseuse with plague bacilli in their sputa existed 
during the epidemic, has been produced. Oppor- 
tunity occurred to examine two healthy individuals 
who were supposed to have given rise to the disease 
in other persons, but who themselves remained 
healthy. The authors were unable to demonstrate 
any plague bacilli in their sputum, and it was not 
infective for guinea-pigs. 


(To be continued.) 


THE PERMANGANATE TREATMENT OF SNAKE-BITE. 


Lronarn Rocers (Indian Medical Gazette, 
December, 1912) criticizes the preliminary report, 
by Surgeon-General Bannerman, I.M.S., of the 
latter's experiments on the permanganate treatment 
of snake-bite. In the resumé of this work (Indian 
Medical Gazette, October, 1912) it was stated that 
‘even four times the amount which serves to 
neutralize cobra venom in a test tube will not with 
certainty prevent fatal poisoning in an animal which 
has received 10 minimal lethal doses, and that the 
same quantitative relations obtained when dabota 
venom was used." In reality, writes Rogers, this 
afforded the strongest evidence in favour of the per- 
manganate treatment. The full amount of venom 
obtainable from a fresh vigorous cobra is just about 


10 minimal lethal doses for a man; yet by 
implication four times its weight of per- 
manganate did in some cases prevent death 


in animals that had received so large a dose 
of venom. The cobra very seldom injects 
its full dose into the human subject, and quantities 
of permanganate very much larger than four times 
the weight of the venom, can be applied—the well- 
known necrotic effect on the tissues being nothing 
compared with the chance of saving the patient’s 
life. As to daboia (ltussell's viper) not much more 
than 1 minimal lethal dose for a man is injected 
from freshly caught snakes when allowed to strike; 
so that in Bannerman's experiments nearly ten times 
as much venom as is likely to be received by a 
human being was successfully neutralized by the 
small amount of permanganate used in the animals 
referred to—facts very much in favour of the treat- 
ment. 

Rogers gives & table summarizing Bannerman's 
results on a number of dogs injected subcutaneously 
with cobra and daboia venom respectively, and 
shows clearly that the experiments show a uniform 
recovery rate of from 50 to 83 per cent. The test 
on dogs by subeutaneous inoculation was a very 
severe one, for in actual practice a ligature is 
practically invariably tied above the bite in human 
subjects, which at once checks the absorption of 
the venom. 

In other experiments in which dogs were bitten 
by venomous snakes, the doses received by them 
would be so far in excess of anything possible in 
human subjects, who form the vast majority of 
eases in India, that they are of no practical value 
whatever. The experimental injections were made 
just under the skin, and the report emphasized the 
fact that under natural conditions the snake's fangs 
penetrate much more deeply, adding considerably 
to the diffieulty of treatment.  hogers states that 
this is only true in those exceptional cases where a 
daboia, or possibly an Echis carinata, which have 
much longer fangs than the minute ones of cobras, 
happens to strike a fleshy part. In three-fourths of 
a large number of cases collected by him, the bite 
was on the hand or foot, nearly invariably on a 
finger, the dorsum of a foot, or the ankle, where 
there is no great depth of tissue, which makes 


94 THE JOURN AL OF TROPICAL MEDICINE AND HYGIENE. 





treatment easy. Moreover, the orifice of eseape for 
the venom not being at the tip of the fang, but a 
little way up on the anterior surface; In such situa- 
tions it would be very ditheult for the snake to 
inject its full quantity of venoin. Indeed, he had 
a record of a patient, successfully tre ated by Sir 
Lauder Brunton’s snake lancet by a layman, after 
being bitten by a daboia in three places on the 
fleshy part of the upper arm. 


Rogers’s experiments with cats in 1908 showed 
clearly the value of permanganate treatment. Dogs 


were unsuitable for such experiments, for it wag 
well known, as demonstrated by Fayrer’s classical 
experiment, that they absorb cobra venom with 
extreme rapidity. If Bannerman's experiments 
are to be held to prove that the method is of no use 
in dogs, then in view of Rogers's pre: iter success 
with eats, the question becomes whether the treat- 
ment is of any value in man, and this must ulti- 
mately be decided by actual experience. Rogers 
gives a table of twenty- -one eases of snake-bite, i 

every one of which the snake was identified. The 
table includes a number of eases of bites by the 
commonest deadly snakes of India, cobras, kraits, 
and daboias. Of the twenty-one, twenty were 
recoveries—conclusive proof that the permanganate 
treatinent has saved the lives of a number of per- 
sons bitten by undoubtedly poisonous snakes. 

Such a lengthy series cannot be explained away 
by supposing that in none of them did the patient 
receive a lethal dose. 

As to intravenous injection of antivenine, if must 
be borne in mind that to neutralize the full amount 
of venom that may be injected by a cobra about 
three-quarters of a pint of serum (probably con- 
taining a lethal dose of horse sorum), is required. 


——___. 
Hotes and Mews. 
LIVINGSTONE COLLEGE AND THE LIVING- 


STONE CEN 
LIVINGSTONE COLLEGE, 


VTENARY. 


which was founded in the 
year 1893, in order to give instruetion to foreign 
missionaries in the elements of medicine and sur- 
gery, and constitutes a permanent memorial to Dr. 
Livingstone in the neighbourhood of London, has 
issued an illustrated souvenir in connection with 
the Centenary of Dr. Livingstone's birth, which 
took place at Blantyre in Scotland, on March 19, 
1813. The souvenir contains two coloured por- 
traits, one from an oil painting by Mr. Malcolm 
Stewart, and the other from a crayon drawing from 
& photograph, both of them in the possession of 
Livingstone College. These are considered by 
many to be the best portraits available. The sou- 
venir also contains a tasteful reproduction of the 
Livingstone Memorial Poem from Punch, of April 
25, 1874, which is reproduced by the courtesy of 
the proprietors; also an inscription from the tree in 
Central Africa earved by Livingstone's native fol- 
lowers at the place where his heart was buried. 
The actual inseription is now in the possession of the 
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Royal Geographical Society. There is also a repro- 
duction of the inscription on Livingstone's tomb 
in Westminster Abbey, and a collection of sayings 
from Livingstone's writings, besides a picture of 
L ivingstone- College. 

The Colle ge 1s appealing for a sum of £10,000 in 
order to meet various needs, one of which is to 
clear off a mortgage of £3,500. £1,500 is needed 
for making certain improvements, whilst it is 
desired to raise €5,000 as the nucleus of an endow- 
ment. 

Livingstone College has m the past received 
support from a very small cirele of those who have 
been interested in its work. It is felt that the 
ceeasion of the Centenary is one when the public 
who recognize the great services rendered by Dr. 
Livingstone to the nation and to the civilized world 
may be glad to unite in the support of a memorial 
which could not fail to be in aecordance with the 
wishes of Dr. Livingstone. 

The fact that fifty-three missionary societies have 
at different times taken advantage of the course of 
training given at Livingstone College for the benefit 
of their missionaries, 446 of whom have been 
enrolled as students of the College, indicates that 
the work is arranged on no narrow basis, and should 
appeal to the wider circle who are joining in the 
celebration of the Centenary. 

The family of Dr. Livingstone have from the first 
expressed their keen interest in the College, and 
given it their cordial support. 

In many ways Livingstone College has also helped 
forward the cause of exploration and travel by the 
information which it has circulated concerning the 
laws of health and the preservation of disease in 
tropical climates. This has been recognized by 
the Royal Geographical Society on many occasions, 
and.on December 17, 1012, the Secretary of that 
Society wrote stating that the Council '' are fully 
in sympathy with the proposals of the Committee 


of the Livingstone Centenary Fund." Sir John 
Kirk and Sir Harry Johnson have both written 


warmly supporting this proposal. 

Particulars concerning the College may be 
obtained from the Principal, Livingstone College, 
Leyton, E., who will also be pleased to give in- 
formation concerning the souvenir which is issued, 
price 6d., and also concerning Centenary postcards 
which have been prepared from the two coloured 
portraits appearing in the souvenir. These may be 
obtained price 1d. each, post free 14d. 


The British Guiana Medical Annual for 1911 con- 
tains a number of interesting papers. The follow- 
ing is a list of the contents: (1) '' The Narcotics 
and Stimulants of the Guianese Indians," by 
Walter Ej. Roth (Commissioner of the Pomeroon 
District); (2) ‘ Trichosporosis Nodosa,’’ by J. W. H. 
MacLeod, M.D. (Reprinted from the British Journal 
of Dermatology, April, 1912); (3) *' A Case of Tinea 
Cruris in British Guiana,” by J. H. Conyers, M.B., 
C.M.Edin.); (4) “ Causes of Cough,” by Mrs. E. M. 
Minett, M.B., B.S.; (5) ' The Treatment of 
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Leprosy by Nastin and Benzoyl Chloride,’’ by E. P. 
Minett, M.D., D.P.H.; (6) ' Studies in Enteric 
Fever," by K. S. Wise, M.B., B.Sc., D.P.H.; (7) 
‘“ The Frequency of Bacillus Violaceous in the 
Water and Milk Supplies of British Guiana,” by 
E. P. Minett, M.D., D.P.H., D.T.M. and H; (8) 
'" Review of the Milk Question in British Guiana,” 
by K. S. Wise, M.B., B.S., B.Se., D.P.H., and 
E. P. Minett, M.D., D.P.H., D.T.M. and H.; (9) 
'" Myiasis," by F. E. Field, M.D., D.P.H. Part 
II.—'' Clinical Notes,” by Drs. Robertson, A. C. L. 
La Frenais, T. B. MaeQuaide, F. B. Field, and 
K. S. Wise. Part III.—'' Transactions of the British 
Guiana Branch of the British Medical Association 
for 1911 and 1912 " (App.). Part IV.—'' The Public 
Health Statistics and Medical Institutions of the 
Colony '' (App.). 
UMOR CREE 


Sicbicus, 





THE BACTERIAL DISEASES OF RESPIRATION, AND 
VACCINES IN THEIR TREATMENT. By R. W. 
Allen, M.D., B.S.Lond., London: H. K. Lewis, 
136, Gower Street. 1913. 


In his preface the author describes the scope of the 
book. Most of the contained matter has already 
appeared as a series of articles in the numbers of the 
Journal of Vaccine Therapy from February, 1912, to 
January, 1913, inclusive. Fresh matter has now been 
added to these articles, while important additions have 
been made in the section dealing with pulmonary 
tuberculosis. One chapter (xi) is entirely new. The 
subject is an important one and the author, with his 
great experience of it, is certainly: the man to write 
about it. The book is worthy of close study. Dr. 
Vincent’s photographs and micro-photographs which 
illustrate the text are excellent. 


THE BroLocv or Tumours. (The Bradshaw Lecture 
delivered at the Royal College of Surgeons, 
December 5, 1912.) By C. Mansell Moullin, 
M.A., M.D., F.R.C.S., Consulting Surgeon to the 
London Hospital. London: H. I. Lewis, 136, 
Gower Street, W.C. 1913. 

À very interesting account of present day knowledge 
of the biology of tumours. The author divides tumours 
up into two classes: (1) Those which spring from 
germ-cells and possess a more or less. complete in- 
dividuality ; and (2) those which spring from somatic 
cells and are due to the eseape from control of what 
remains to them of their primitive power of growth. 
The question of inheritance of tumours and other in- 
teresting points are also dealt with. 


THE Mosquito, 118 RELATION 'ro DISEASE AND ITS 
EXTERMINATION. By Alvah H. Doty, M.D., 
formerly Health Officer of the Port of New 
York. Illustrated. New York and London: 
D. Appleton and Company. 1912. 


A useful little manual on the mosquito, its rela- 
tion to disease and its extermination. Educative 
manuals of this type are urgently required now, in 
order to make the laity take an intelligent interest 
in the subject, 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 95 





Teaching in schools should also be adopted, for 
by training the children they will grow up fully 
realizing the importance of mosquito destruction. 
In the part of the manual dealing with remedies for 
bites, ''clean fresh earth," whatever that may 
mean, should certainly be deleted as a remedy for 
relieving the discomtort of the bites—the dangers 
of tetanus are obvious. The manual is well illus- 
trated, chiefly by means of Howard's well-known 
diagrams. 


CLINICAL BACTERIOLOGY AND HÆMATOLOGY FOR 
PracTiITIONERS. By W. D'Este Emery, M.D., 
B.Sc. H. K. Lewis, Gower Street, London. 
Fourth Edition, 1912. Pp. xv. + 274. Price 
7s. 6d. net. 

Since its appearance in 1902, this book has gone 
through three editions. The purpose the author 
had in writing it in the first instance was to enable 
the practitioner, by giving exact methods of proce- 
dure, to acquaint himself with the various manipu- 
lations employed in bacteriology and hematology, 
and to help him in his everyday practice. The teach- 
ing is so precise in detail, and so readily under- 
standable,that any practitioner, however elementary 
his training in methods of laboratory diagnosis may 
have been, is enabled to set to work and educate 
himself in all the essentials necessary for investi- 
gating the ordinary ailments he meets with in his 
practice. Part I deals with Bacteriology, Part II 
with Hematology, and Part III with Cyto- 
diagnosis. With Dr. Emery’s book at hand the 
practitioner is in a position to equip a small labora- 
tory in his own home at a minimum cost, to 
prepare culture media and cultures, to stain speci- 
mens, and to recognize the stained organisms 
microscopically. In the hematology section of the 
work an accurate guide is given to ensure exact 
blood counts being made and to the interpretation 
attending to blood counts as a whole. The book is 
a useful one, well illustrated and clearly printed. 


STUDIES IN SMALL-POX AND VACCINATION. By 
William Hanna, M.A.. M.D., D.P.H., 
Assistant Medical Officer of Health for the 
Port of Liverpool; Visiting Physician to the 
Port Isolation Hospital. Bristol: John Wright 
and Sons, Ltd. London: Simpkin, Marshall, 
Hamilton, Kent and Co., Ltd. 1913. 


The author states in his preface that his studies 
on the subject of small-pox and its prophylaxis by 
vaccination have been the outcome of several years 
of observation of cases which have occurred in the 
City and Port of Liverpool. 

Ample opportunity has been afforded for this 
study from the unique position of Liverpool as a 
shipping centre and the great tide of alien traffic 
which flows through it. The first and second parts 
of the work deal with the ever-important problem 
of the value of vaccination in preventing and 
mitigating attacks of this dreaded malady, and the 
inverse relationship of scar-area to severity of attack 
is pointed out. The final portion deals with con- 
current small-pox and vaccination, a very important 
and interesting subject. 


The author hopes that his book will appeal to 
medical officers of health, vaccination officers, and 
those in charge of infectious disease hospitals. In 
addition, he believes that general practitioners may 
find it useful in furnishing illustrations of cases of 
small-pox. 

It is certainly handsomely illustrated by a very 
excellent series of photographs, which are highly 
realistic, and give a very clear conception of the 
disease, and as the written matter is equally good 
aud elear the work undoubtedly has a good future 
before it. 


A TREATISE ON HYGIENE AND PvnrLic HEALTH, WITH 
SPECIAL REFERENCE TO THE Tropics. By 
Birendra Nath Ghosh, L.M.S. (Cal. Univ.), 
and Jahar Lal Das, L.M.S. (Cal. Univ.); with 
an Introduction by Colonel Kenneth Macleod, 


I.M.S. (retired). Hilton and Co., Caleutta. 
1912. All rights reserved. Price Hs. 3-8 or 
5s. net. 


This new addition to our list of text-books on 
Hygiene and Public Health, especially as it relates 
to the Tropies, will be welcomed. As Colonel 
Macleod says in his Introduction, the work is well 
fitted for use as a text-book in colleges and schools, 
and both medical men and laymen may derive 
instruction and profit from its perusal. Its exposi- 
tion is clear and its arrangement orderly, and in all 
this the writer of the review agrees. There are 
wonderfully few statements in it with which one 
can find fault, though in the part dealing with 
infectious diseases a few minor inaccuracies appear. 
For example, there is no doubt about the malignant 
quotidian malaria parasites forming  crescents. 
Again (p. 311) it is not the zygote that penetrates 
the stomach wall, but the travelling vermicule, and 
this latter body does not form a wormlike structure 
when it comes to rest there, but a rounded or oval 
one—the oócyst. On p. 318 the statement is made 
that mosquito-proof houses are prohibitive in their 
eost and only applicable for some big houses and 
bungalows, and cannot be used universally. This 
is, of course, only partially true; many small houses 
can easily be fitted up with wire gauze at a com- 
paratively small cost, and it is to be hoped that 
statements of this kind will not become fixed in 
the minds of the laity. On p. 317, re the cultiva- 
tion of fish for keeping down mosquitoes, it is 
stated that the existence of ‘‘ millions’’ around 
the islands of Bermuda and Barbados is the cause 
of the absence of malaria and mosquitoes in those 
places. These small fish, of course, are present 
in the fresh-water collections in the islands, not in 
the sea around them. Little points such as these 
make or mar a work, and therefore it is necessary 
to point them out. The work is not intended to 
replace any of the standard works on the subject, 
only to supplement them, and it should do this in 
a very satisfactory manner. The chapters on 
" Disposal of Refuse,” ‘‘Sewage’’ and the 
“ Dead," are all excellent, as are many of the 
others, and the authors must be congratulated on 
their successful effort. 
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Tne Secretary of State for the Colonies has 
appointed Lieutenant-Colonel Sir William B. 
Leishman, M.B., C.M.Glas., R. A.M.C., F.R.S., 
Professor of Pathology at the Royal Army Medical 
College, London, to be a member of the Advisory 
Medical and Sanitary Committee for Tropical 
Africa. 

——— 


Personal Motes. 


InpIa OFFICE. 
From January 25 to March 1. 


Arrivals reported in London.—Lieutenant-Colonel R. H. 
Castor, I.M.S. ; Major W. D. A. Keys, I.M.S. ; Captain N. D. 
Mackworth, I.M.S.; Captain J. G. F. Paterson, I.M.S. ; 
Captain J. A. S. Phillips, I.M.S. ; Captain H. Ross, I.M.S. ; 
Major T. E. Watson, I. M.S. ; Lieutenant-Colonel L. F. Childe, 
I.M.S.; Captain A. N. Dickson, I.M.S.; Captain J. Woods, 
I.M.S. 

Extensions of Leave.— Lieutenant-Colonel C. Duer, I.M.S., 
6 m.; Major M. MacKelvie, I. M.S., 5 m. ; Captain C. F. Marr, 
I.M.S., 8 d. 


List OF INDIAN Civir OFFICERS ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER Civin RULEs). 
Showing the Name, Province, and Department, and the Period 
for, and Date from, which the Leave was granted. 

Castor, Lieutenant-Colonel R. H., 1.M.S., Burma, 6 m., 
November 26, 1912. 

Childe, Lieutenant-Colonel L. F., I.M.S., Bo., 12 m , January 
19, 1918. 

Hirsch, Captain L., I. M.S., M., 18 m., January 2, 1918. 

Keys, Major W. D. A., I,M.S. 

Mackworth, Captain N. W., I.M.S., Behar and Orissa, 
15 m., November 18, 1912, 

Molesworth, Lieutenant-Colonel W., I.M.S., M., 
December 15, 1912. 

Nutt, Captain H. R., I.M.S., U.P., 12 m., September 19, 
1912. 

Pridmore, Lieutenant-Colonel W. G., I.M.S., Burma, 24 m., 
December 11, 1912. 

Robinson, Lieutenant-Colonel W. H. B., I.M.S., 12 m., 
November 7, 1912. 

Ross, Captain H., I. M.S., U.P., 24 m., November 20, 1912. 

Weinman, Major C. F., I.M.S., B., 18 m. 14 d., October 3, 
1912. 


List oF INpIAN MILITARY OFFICERS ON LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Dawes, Major C. D., I. M.S., to December 24, 1913. 

Dickson, Captain A. N., I.M.S. 

Middleton. West, Captain S. H., I.M.S., to December 10, 
1913. 

Nelson, Captain J. J. H. I.M.S., to December 13, 1913. 

Paterson, Captain J. G. F., I.M.S. 

Phillips, Captain J. A. S., I.M.S. 

Quirke, Captain M. J., I. M.S., to May 28, 1913. 

Sharman, Major E. H., I.M.S., to July 31, 1913. 

Watson, Major T. E., I.M.S. 

Woods, Captain J., I.M.S. 


Dr. E. W. Graham, Senior Medical Officer of Northern 
Nigeria, has been transferred to the Gold Coast Colony. 


12 m., 





Slotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

2. —A8 our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

8.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should com- 
municave with the Publisners. 

5.—Correspondents should look for replies under the heading 
t! Answers to Correspondents.” 
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Original Communications, 





POROCEPHALIASIS IN MAN. 


By Lovis W. Samson, M.D., F.Z.S. 
Lecturer to the London School of Tropical Medicine. 


(Continued from p. 874, vol. zv, 1912.) 


Description of Parasite.—Porocephalus clavatus, Wyman 
(figs. 9— 12) is greyish-white in preserved specimens and yellow- 
tinged during life. Its body is claviform, elongated, more or 
less incurved. The cephalic extremity is rounded anteriorly, 
somewhat flattened ventrally and strikingly gibbous on the 
dorsal aspect. The tapering posterior portion terminates with 





Fig. 9.—Porocephalus clavatus 9. x 2 


& slight, bulb.like obconical expansion. The largest female 
specimen examined by me measures 75 mm. in length, 44 mm. 
across the widest part of the anterior extremity, and 23 mm. 
across the narrowest part of the posterior end just before the 
terminal swelling, the diameter of which is 3 mm. My 
largest male specimen measures 25 mm. in length and 2 mm. 
in greatest width. Larger specimens have been observed. 
Thus Leuckart mentions a female 80 mm. long and a male 
36 mm. long; and Wyman, a female 89 mm. long and a male 
38 mm. long. The annulation is distinctly visible throughout 
the length of ithe tbody except on the dilated terminal portion. 


It consists of from 35 to 40 and occasionally 43 or 44 annuli, 
gradually diminishing in size posteriorly. Van Beneden 
counted 35 to 37 in his specimens, MacAllister 40 to 45 

Leuckart *'about 40," und Leidy “40 or fewer.” Stiles found 
35 to 43 annuli in females, 38 to 40 in males. In fully dis- 
tended mature females the annulation becomes almost effaced 
and the closely packed and tangled coils of the enormous} 

elongated uterine tube show quite clearly through the thinned, 
transparent cuticle. The cephalothorax is short (about 2 mm. 
long in my largest specimen) rounded anteriorly, slightly 
convex, flat or concave on the ventral surface, prominently 





= 
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Frc. 10.—Porocephalus clavatus 3. x 3. 





Fig. 11, — Porocephalus clavatus 9 © Ventral aspect of 
cephalothorax. 


convex on the dorsal surface. The mouth is almost oval. 
The hooks are about equal in size, sharply curved and with 
robust points, they are longitudinally striated and measure 
about j mm. in length. The inner hooks are simple, but the 
two outer ones are each provided with a permanent, almost 
straight accessorv-spine, placed on their back, like the point 
over the hook of a boat hock, or the spear over the axe of & 
halberd. 

The anal and reproductive orifices in the female open con. 
jointly in & subterminal slit placed on the mid-ventral surface, 
with its long axis transversely to that of the body. In the 
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male, the anus is subterminal, the sexual opening is at the 
anterior end of the body on the first or second abdominal 
segment. It is plainly visible in the mid-ventral line, forming 
a prominent cone tipped by three papille: two anterior, one 
posterior. 





( 
Fic. 12.— Porocephalus clavatus d. Showing genital opening. 


V.—POROCEPHALUS STILESI (Sambon, 1909). 
SYNONYMS. 


1824.—Pentastoma proboscideum, Bremser (in part 
only). 

1850.—Pentastomum — proboscideum, Diesing (in 
part only). 

1852.— Linguatula quadriuncinata, Mayer (in part 
only). 

1893.—Porocephalus crotali, Stiles (in part only). 


ZOOLOGICAL DisTRIBUTION.* 
Adult. Form. 


*Lachesis mutus (Linn.), Surucucu or Bush. 
master. 

Lachesis lanceolatus (Lacep.), Rat-tailed pit-viper 
or l'er-de-lance. 


Nymphal Form. 
Unknown. 


GEOGRAPHICAL DISTRIBUTION. 


Central and Tropical America. 


ANATOMICAL HABITAT. 
Lungs. 


HISTORICAL ACCOUNT. 


This species was collected by Natterer in 1821, 
at Ypanema (S. America), from the lungs and 
body cavity of Bothrops jararaca (= Lachesis 
lanccolatus), and depicted by Bremser (1824) in his 
'" Icones Helminthum,’’ pl. X, figs. 22-24, where 
it erroneously appears together with Linguatula 
subtriquetra under the name of Pentastoma pro- 
boscideum. 

Diesing (1835) enumerates Bothrops jararaca 
( —Lachesis lanceolatus) amongst the hosts of Pen- 
tastoma proboscideum, and of the figures he gives 
to illustrate this species some (pl. ITI, figs. 87-41) 
are of linguatulids taken from the lungs of Lachesis 
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* Signifies that I have examined specimens of the parasite 
from the host iu question. 
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lanceolatus, others (pl. IV, figs. 1-10) from lingua- 
tulids found in the body. cavity of the Great Teju 
(Tupinambis teguezin). 

Mayer (1852) mentions finding twelve specimens 
of this species in the lungs of a Lachesis rhom- 
beata (— L. mutus). He does not describe these 
linguatulids, but merely states that they were 
‘* quite similar to those found by Humboldt in the 
lungs of Crotalus durissus." Mayer suggests chang- 
ing the name of Pentastoma proboscideum Rud. 
into that of Linguatula quadriuncinata. He does 
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Fic. 13,— Porocephalus stilesi Q. x 2. 


not propose the new name as a particular specific 
designation for the linguatulids of the Bush- 
master (Lachesis mutus), but only as 8 more 
appropriate name for the parasite discovered by 
Humboldt in the Cumana rattlesnake (Crotalus 
terrificus), and to which, like Bremser and Diesing, 
he ascribes also the linguatulids of the viperine 
snakes belonging to the genus Lachesis. 

Cobbold (1859), in Transact. Linn. Soc., vol. 22, 
p. 164, states that he had the opportunity of 
exiunining a specimen of Pentastoma proboscideum, 
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found by Mr. Edwards, of Edinburgh, in the 
mesentery of an undetermined species of Bothrops, 
but was unable to add “any new or otherwise 
interesting facts.” 


Description of Parasite.- Though more uniform in diameter 
throughout and with & more rouuded terminal swelling, 
Porocephalus stilesi (figs. 18, 14 and 15) is similar in form 
of bodv and general appearance to Porocephalus crotali (sensu 
stricio) and P'orocephalus clavatus, Wyman, but differs from 
both in the number of annulatious, These, which are over 80 
in Porocephalus crotali and only about 40 in Porocephalus 
clavatus, number from 45 to 50 in Porocephalus stilesi. I 
have had the opportunity of examining several specimens of 
"both  Porocephalus clavatus and  l'orocephalus stilesi, some 
collected by myself at the Lordon Zoological Gardens. others 





Fic. 14.— P'orocephalus stilesi g. x 3. 


preserved in the museums of London and Paris, and I have 
found the above mentioned ring numerations to be quite 
constant in the respective species. 

In some Tongueworms, such as Porocephalus armillatus and 
Porocephalus moniliformis, the number of annulations is always 
greater in the female; in others, as for instance in Porocephalus 
teretiusculus, according to Spencer (1893), it is greater in the 
male (9 65—70, J about 88). In both Porocephalus clavatus 
and Porocephalus stilesi there seems to be no numerical differ- 
ence in the annulation of the two sexes save that of individual 
vari&tion which, within restricted limits, is common to all 
species. Thus, in nine examined specimens of Porocephalus 
clavatus the numbers were as follows: 9 --35, 38, 38, 40, 43: 
d —35, 36, 39, 41; and in twelve specimens of Porocephalus 
slilesi, 9 —45, 45, 46, 47, 48, 50, 50 or 51; ($-—40, 46, 47, 47, 
49. The examined specimens of J'orocephalus clavatus were 
taken from various specimens of Boa constrictor captured in 
different localities. Those of Porocephalus stilesi were taken 
some from various specimens of Lachesis mulus from Trinidad 
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and others from various specimens of Lachesis rhombeata from 
different parts of Brazil, 

The largest mature female specimens of Porocephalus stilesi 
examined by me measure from 80 to 96 mm. in length by 
5 to 6 mm. across the widest anterior portion, and 44 to 5 mm. 
across the widest portion of the terminal swelling. The 
narrowest portion of the body measures about 4 nun. The 
largest male specimens 80 to 38 mm. in length, by 84 to 4 mm. 
across the anterior end, and 14 across the narrowest part of 
tlie posterior extremity. 

The mouth is ovoid and placed with the narrowest end fore- 
most. The outer hooks measure 4 mm. in length, and are 
provided with a straight, pointed accessory spine, The inner 
ones are simple and slightlv larger. 

The anal and sexual orifices in the female open conjointly in 
a subterminal slit about 4 mm. long placed on the mid-ventral 
surface with its long axis transversely to that of the body. In 
the male the reprcductive opening is on the first body ring. 


Fra, 15. — lorocephalus stilesi. Ventral surface of 
cephalothorax. l 





Fia. 16.— Porocephalus wardi after Diesing. 


VI.--POROCEPHALUS WARDI (Sambon, 1909). 


SYNONYMS. 
1835..—Pentastoma proboscideum, Diesing (in part 
only). 
1850.—Pentastomum proboscideum, Diesing (in 
part only). 


1898.—Porocephalus crotali, Shipley (in part only). 


ZOOLOGICAL DISTRIBUTION. 
Tupinambis teguezin (Linn.), Common Teguexin 
or Great Teju. 
YEOGRAPIIICAL DISTRIBUTION. 
South America. 
ANATOMICAL HABITAT. 
Found in abdominal cavity. 
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HISTORICAL ACCOUNT. 


This linguatulid (fig. 16) was found by Natterer, 
in the abdominal cavity of a Podinema tequezxin 
(Tupinambis teguexin). Two males and one female 
were found 3 in. to 6 in. long. They are mentioned 
by Diesing and ascribed to the species (Porocephalus 
crotali) found by Humboldt in Crotalus terrificus. 
They are even delineated on pl. IV, figs. 1-10, as 
illustrations of this species together with other 
linguatulids from Bothrops jararaca (Lachesis lance- 
olatus). 

Diesing (1850), in his ‘* Systema Helminthum,”’ 
again mentions the Great Teju amongst the hosts 
of Porocephalus crotali. 

Shipley (1898), following Diesing, also mentions 
Tupinambis leguezin amongst the hosts of Poro- 
cephalus crotalt. 

Diesing's drawings of the linguatulid of the Great 
Teju, coupled with the very scanty information given 
in the text, show that the parasite is an immature 
form, 7 to 13 mm. long, with about forty-five rings, 
and in no way corresponds to either Porocephalus 
crotali (sensu stricto) or to any of the other species 
(P. clavatus, P. stilesi) already separated from it. 
Therefore, in 1909, I suggested that it might be a 
distinct species, and proposed for it the name of 
Porocephalua wardi. 


SOME NOTES ON TROPICAL DISEASES 
OBSERVED IN THE REPUBLIC OF 
COLOMBIA. 


By Dr. J. Martinez SANTAMARIA. 
Bogata, Colombia. 

THE following short note is written about certain 
diseases which are of interest owing to their clinical 
manifestations or to their being unknown in Europe. 

Bubas (Yaws, Tropical Frambeesia).—A disease 
limited to some of the warm regions of the Republic 
and absolutely unknown in the cold districts. It 
is a quickly spreading disease and is contracted by 
children more easily than by adults. It is spread 
either by direct contact or is mechanically trans- 
mitted by flies or mosquitoes; and it very often 
happens that a whole family in a house is affected. 

The disease always appears as à small nodule 
near the mucous surfaces or at the edges of wounds, 
and it never has a genital origin. The nodule 
grows and ulcerates, forming what is called 
amongst us ''Buba madre " (Mother of Buba). 
Later on the disease generalizes with or without 
fever, showing a granulomatous frambæsiform 
eruption. This is followed by a calm period, which 
in turn is succeeded by crops of '' bubas,’’ ending 
in the second or third year by giving the patient 
complete immunity. 

In the purulent yellowish liquid covering the 
ulcerations the spirocheta of Castellani is always 
found in abundance. 

In the localities where the disease is endemie 
fowls are often affected by a severe epidemic condi- 
tion very similar to the human ‘‘ bubas.’’ This 
disease is characterized hy the appearance of a 
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quickly-growing granulomatous nodule on the eocks- 
comb, which is followed by several others near the 
ear and eyelid. The head swells, the nodule 
ulcerates, the animal develops & peculiar appear- 
ance, and dies in a week's time. The post-mortem 
does not show any microscopical change in the 
organs. All researches to find the specific germ 
have failed; but the inoculution of fowls from the 
serum, pus, or liquid has been successful, the 
symptoms appearing in between five and eight days. 

Toro unsuccessfully inoculated human ‘ bubas " 
into fowls. 

Bubon de Velez.—A contagious disease only 
known in the Province of Velez, from which it 
derives its name. 

This disorder commences with a small nodule 
near the mouth or nose. It quickly develops and 
uleerates, spreading all over the nearest tissues 
and destroying them. The clinical appearance is 
that of tubercular lupus. No surgical or medical 
treatment is able to stop or modify its development, 
and the patient dies from septicemia or inter- 
current disease. 

It is sometimes observed that new nodules appear 
in the course of the disease far away from the 
original one; and these are of an analogous 
symptomatology to that previously described. 

Espundia.—This name is given to a disease 
characterized bv the appearance of one or more 
nodules in the skin of the head, face, hands, and 
feet. The nodule is generally hard, about the size 
of a pen, and attached to the skin by a long 
pediele. It suppurates, leaving, as a rule, a small 
erosion, diffieult to heal. 

The only way to effect its cure is the incision 
of the nodule. Our country people obtain the same 
result by making a strong ligature with a hair. 

lare (Pinta).—This skin disease is endemic in 
hot and damp districts and attacks men, women, 
and children without distinction. The disorder 
begins with the appearance of small chromatic 
patehes on the face, thorax, abdomen, arms and 
legs, which spread over a large area, staining it 
black, white, or blue, and there are frequently to 
be seen on one patient two or three discolorations 
at the same time. 

The characteristie of the patches is that they are 
chromatic and exclusively localized to the skin, 
while no itehing or pain is produced. 

Montoya y Florez has isolated three varieties of 
aspergillus corresponding to each of the three types 
of carates. Those fungi, cultivated in a proper 
medium, grow, producing blue, black, and white 
pigment. 

Urticaria.—2A tree grows in our forests known as 
“ Pedro Fernandes '" and '' Mansanillo," under 
the shade of which nobody can rest, as they are 
attacked generally on the exposed parta of the body 
by urticaria, which is extremely painful. In the 
majority of cases the trouble disappears within 
twenty-four hours, but it is not infrequent to see 
patients suffering for two or three days. 

This tree contains & substance analogous to that 
of the “urtica urense,’’ which, when it comes in 
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contact with the skin produces the above-mentioned 
phenomena. | 

Syphilis.—This disease acquires an exceptional 
virulence in the hot districts; primary and 
secondary lesions are soon over; the tertiary stages 
in most cases produce bone lesions and gummata. 

Lepra (Leprosy).—This was unknown in Colom- 
bia before the Spanish Conquest, when it first 
appeared. 

It occurs in both cold and warm districts, and 
is most frequent amongst persons subjected to 
sudden changes of temperature, such as cooks, 
ironers, bakers, &c. The clinical forms usually seen 
are the tubercular and the muculo anesthetic 
types. 

Our patients are kept in lazarets, and those who 
were treated ten years ago with Carrasquila's serum 
have improved considerably. 

Sometimes patients get well with no treatment 
at all, and others after having small-pox or 
erysipelas. 

Fish cannot be considered as the cause of this 
disease, as in most of the places where it is endemic 
fish is not used as food. 

Fiebre amarilla (Yellow Fever).—This occurs 
endemically and at long intervals along the Atlantic 
Coast, Cucuta, all along the shores of the Magdalena 
River, and at the Muzo Emerald Mines. The 
last focus is important, as it is situated right in 
the middle of the country, and in an uncultivated 
and isolated zone, with no possible communication 
with the Magdalena River, from which it is 
separated by thick and immense forests. The 
epidemic there is quite independent of the other 
focus. For the last ten years we have not had a 
single case in the Magdalena zone, while in Muzo 
three epidemics have been recorded. 

Fiebre recurrente (Relapsing Fever, discovered 
amongst us by R. Franco).—We have the European 
as well as the African form, but the latter is, per- 
haps, more frequent. In all the cases studied by 
us the spirocheta has been found, and the experi- 
mental inoculations performed on white mice by 
R. Franco and G. Toro have been positive at the 
third day, with no fever reaction, the parasite dis- 
appearing from the blood in the course of twenty- 
four to forty-eight hours. 

In most of the cases it has been observed that 
on the eighth or ninth night before the appearance 
of the fever the patient has passed a very bad night 
owing to the bite of '' Chinches ° (Ornithodorus 
moubata (?*) Post-febrile sequele may be got in 
some euses, iritis often being noticed. 

Paludismo (Malarial Fever).—All its varieties are 
known in Colombia. Some of its clinical types 
predominate in special zones. In Puerto Wilches, 
Chueuri, Patiachoco, &c., pernicious forms are 
endemic, while in other places the mild tertian 
is found; and, finally, in Mompox, the hematozoon 
at a certain time of the year acquires an extreme 
virulence, the patient sometimes dying during the 
rigor. 

Elephuntiasis.—Up to date Filaria bancrofti has 








* Argas persicus probably ia meant. —Ebp. 





THE JOURNAL OF TROPICAL MEDICINB AND HYGIENE. 


101 


i 
— 


been found only in Cartagena, where elephantiasis 
of the serotum (potra) is also seen. 

Trypanosomiasis.—1n Tolima, Cauca, and Los 
Llanos horses and mules are decimated by a disease 
called ‘‘ Renguera,’’ the symptoms of which are 
paralysis of the hinder parts. The disease is due to 
a trypanosoma. 

Esplenomegalia tropical (Tropical Splenomegaly). 
—-A disease the clinical manifestations of which are 
exactly the same as those of kala-azar oceurs, but 


Leishman-Donovan bodies have not yet been 
found. 
Fiebre | heemoglobinurica (Black-water. Fever).— 


This complaint is observed amongst those attacked 
by chronic malaria, in which cases the hematozoon 
found in the blood disappears at the outset of the 
disease, reappearing later on. In many cases 
quinine is not taken when the disease commences. 

Beriberi.—This disease predominates on the 
Pacific Coast. The rice theory is not believed in, 
as this food is not used in some of the places where 
the cases appear. 

Disenteria (Dysentery).—In the hot districts 
chronic dysentery (ameebic) is daily observed, often 
followed by hepatic abscesses in many of the cases. 
The bacillary form is extremely toxic and the 
patients die within a week with septicemic or peri- 
toneal symptoms. Shiga’s serum applied in large 
doses (90 c.c.) sometimes gives splendid results. 

Tun-tun (Ankylostomiasis).—No doubt this is one 
of the diseases which occurs most in our country, 
with the exception of the mountainous districts, 
where the temperature only reaches 16° C. It is 
common on the sugar and coffee estates, where 
95 per cent. of the inhabitants are infested with 
the parasite. 

Both Ankylostoma duodenale and Necator ameri- 
canus are found, the latter predominating. Gener- 
ally speaking, the ankylostome is found in people 
from the centre of the country and the necator in 
those from the seaside or Los Llanos. 

The beginning of the disease is the water itch 
(sabafion), followed by progressive anemia and 
gastro-intestinal disturbances. The number of red 
corpuscles per cubic millimetre and the amount of 
hemoglobin are reduced enormously. The leuco- 
cytes are usually not increased per cubic millimetre, 
but the eosinophiles and large mononuclears are 
always relatively increased. The gastric juice is 
much reduced in acidity. An increase of the urea 


in the urine is always observed, and sometimes there 


are traces of urobilin and albumin. 

According to the predominating symptoms, Tun- 
tun is divided into the following forms: Gfdematous 
ar beriberic, dysenterie, diarrheic, dyspeptic, renal, 
icteric, and febrile; the last is sub-divided into 
regular, irregular, and continued. 

The drug which has given best results is thymol, 
with a dose of 4 grm., repeated four or five times. 
In nearly all mules and horses from the hot districts 
of the country an ankylostomum is found which 
weakens the animal considerably. 

Trichoce phaliasis.—The presence of the Tricho- 
cephalus dispar, when in great numbers, produces 
anæmia and intestinal symptoms analogous to those 
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produced by the ankylostomum. The lacteous 
juice of Higueron (Ficus glabra) in a dose of 40 c.c. 
gives most wonderful results in expelling these 
worms. 

Schistosomum hamatobium, Echinococcus granu- 
losus, Bothriocephalus latus.—Lesions originated by 
these parasites are unknown, but Ascaris lumbri- 
coides, Ozyuris vermicularis, Tinia solium, and 
T. saginata are very frequent. 

Ceguera (Purulent Ophthalmia).—A purulent 
and contagious ophthalmia appeurs in some regions 
in the Tolima, and is so virulent that it frequently 
produces complete blindness. The appearance of 
this disease coincides with the presence of a very 
small mosquito, which mechanically transmits the 
disease by its contact with the conjunctive. 
Cuellar describes a coecus as the agent of ceguera. 

Piedra de Colombia.—It fell to the lot of Nicolas 
Osario to discover a hair disease localized in the 
east of Boyacá, known as Piedra, characterized by 
one or more small hard lumps, like pieces of stone 
in the hair, and more frequently in the moustache 
and beard. 

Chichismo (Josue Gómez's Disease).—In some 
places in the cold climate (16° C.) the lower classes 
have an alcoholic drink called chicha, prepared in 
the following manner. Indian corn (maize), after 
being roughly ground, is left to ferment for some 
days in à warm place. It is then boiled from six to 
eight hours, and, after being strained, is mixed with 
molasses and water. This ‘liquid must ferment for 
three days before use. As the quantity of alcohol 
in it is very small, people drink from two to three 
litres a day. 

The intoxication by chicha is very slow and the 
first symptoms appear after a year of its daily use. 
This is evidenced by erythema, localized in those 
parts of the body which have been exposed to the 
sunshine. Later on the intellectual capacities be- 
come stupefied, the knee-jerk is lost, the joints 
stiffen by contraction and walking becomes difficult 
and characteristic. The skin hypertrophies, loses 
all sensibility, and a persistent diarrhea weakens 
the patient, who at lasts shows signs of mental 
weakness and dies. The disease is said only to 
be contracted by the chicha drinkers, although 
Colombia a great quantity of Indian corn (maize) is 
eaten, * 


A NOTE ON BRONCHO-OIDIOSIS. 


By ALDO CASTELLANI, M.D. 
Director, Government Clinic for Tropical Diseases, Colombo, 
Ceylon. 

"SINCE 1905 I have called attention in various 
publications to the great frequeney in the Tropies 
of certain types of bronchitis and broncho-alveolitis 
due to fungi. In Ceylon the commonest type, as 
I have stated in previous papers, is broncho-oidiosis, 
alled also broncho-endomyeosis, bronchomoniliasis, 

bronchoblastomyveosis. It may be, perhaps, of 
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* This is evidently Pellagra.- - Ep. 


interest to place on record a further case of this 
condition; a patient who suffered from it in Ceylon 
and who had another attack recently in England. 

The patient, Mr. S., a planter, aged 40, has 
resided in low-lying districts of Ceylon for the last 
fifteen years. At present he has been in Europe 
since October, 1912. In Ceylon he had always 
enjoyed good heulth except for occasional mild 
attacks of malaria, until the beginning of 1911, 
when he began complaining of a severe cough, not 


yielding to the usual treatment. He came to 


Colombo and consulted me in June of the same 
vear. His general condition was fairly good, but 
he had a severe cough. 

The physical examination did not reveal anything 
abnormal except a few coarse rales on auscultation. 
The sputum was muco-purulent, no blood present; 
it was examined microscopically several times. In 
fresh preparations round and oval yeast-like bodies 
were present similar to those I had seen in so many 
other cases previously. Several tubes of maltose 
agar were inoculated and the fungus Monilia 
tropicalis, described by me some years ago, was 
grown. The examination of the sputum for tubercle 
bacilli, repeated four times, was negative, and its 
inoculation into two guinea-pigs gave negative 
results. 

I prescribed saiodin as usual, and the patient went 
back to his estate. He wrote to me some time later 
stating that within two weeks all the symptoms 
had nearly disappeared, but a slight cough, with 
mucous expectoration, remained. In October, 1912, 
the patient eame to London, and in the beginning 
of December he came to consult me, stating that 
the old symptoms had reappeared following on a 
very slight ordinary ''eold." The physical exami- 
nation of the chest revealed nothing at all. The 
expectoration was muco-purulent without blood. 
Large numbers of yeast-like or spore-like bodies 
with double contour were present in the sputum. 
T.B. negative. I put him again on saiodin 15 gr., 
three times daily; all the symptoms disappeared 
within ten days, but once or twice a day he would 
have a slight attack of cough, with a little mucus 
in which the fungus, though scarce, was still 
present. He left for the Continent in January, 
1913. I have recently heard from him to the effect 
that the cough has quite ceased and that he is in 
the best of health. 

Rea oncho- 
oidiosis and other di of the respiratory organs 
due to fungi, may not be out of place. In Ceylon 
these affections—which come under the general 
term of bronchomyeosis—may be classified as fol- 
lows :— 

(1) Bronchitis and broncho-alveolitis due to fungi 
of the genera Monilia, Saccharomyces, and Crypto- 
COCCUS, 

(2) Broncho-alveolitis duc to fungi of the genus 
Nocardia. 

(3) Broncho-alveolitis due to fungi of the genera 
Mucor, Rhizomucor, and Lichthemia. 

(4) Broncho: alv eolitis due to fungi of the genera 
Aspergillus, Sterigmatocystis, and Penicillium. 
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(5) Broncho-alveolitis due to undetermined fungi. 

The symptoms are somewhat similar whatever 
fungus is the etiological factor; in mild cases there 
are signs of slight bronchitis with muco-purulent 
In 
severe cases the patient presents all the symptoms 
of phthisis with hectic fever and hemorrhagic ex- 


expectoration, in which the fungi are found. 


pectoration. 


Mild eases may become cured spontaneously, 
they are often benefited by potassium iodide. 
have, in Ceylon, observed and described cases of 
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Southern India and the Malay States, and it would 
appear that the fungus is the real cause of the 
disease, as no other etiological agents, such as 
tubercle bacillus, &c., are found. Moreover, when 
the patient gets better the fungus becomes very 
scanty or disappears completely. In some cases I 
have observed other species of the fungus, but I 
doubt whether all these are really pathogenic. 
These species are Monilia paratropicalis, Cast. ; 
M. pinoyi, Cast.; M. guillermondi, Cast.; M. negrii, 
Cast.; M. nivea, Cast.; M. candida, Cast.; M. 


FUNGI OF THE GENUS MONILIA FOUND IN CASES OF BRONCHO-OIDIOSIS. 
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A—acid; G—gas ; C—clot (milk), clear (broth and peptone water) CTP —clear at first, then thin pellicle present. 
Alk-- alkaline. 


(milk), pellicle (broth). 


i- acid, then alkaline. 


s—slight; vs—very slight. 





Abbreviations used in the table :— 


D—decolorized. P—peptonized 


 B—brown pigmentation of the medium. 


O —negative result, viz., neither acid nor clot in milk ; neither acid nor gas in sugar media; non-production of indol; non-liquefaction of gelatine 


or serum, as the case may be. 


+ — positive result, liquefaction of medium. 


all five groups mentioned, but a more detailed 
account may be given, perhaps, of the condition 
due to fungi of the genus Monilia (oidium, endo- 
myces, saccharomyces), which is by far the com- 
monest type found in Ceylon, and from which the 
case I have reported suffered. In Ceylon, accord- 
ing to my researches, the malady is generally due 
to Monilia tropicalis, described by me. I have 
found the same fungus in cases coming from 


insolita, Cast. ; M. pseudotropicalis, Cast. ; M. lacti- 
color, Cast. ; M. nitida, Cast. ; M. candidans, Robin ; 
M. lactea, Cast. ; Monilia (?) krusei, Cast. ; Monilia 
(?) rugosa, Cast. 

The infeetion may take place from man to man, 
and also most probably by the fungi living sapro- 
phytically in nature. Monilia-like fungi are ex- 
tremely common in Ceylon, in tea-dust, for in- 
stanee, and it is very probable that the so-called 
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'' tea-factory cough ” is a type of moniliasis, as in 
such cases a monilia is found in the sputum, and 
monilia-like fungi are constantly found in the fac- 
tory tea-dust. Moreover, guinea-pigs, into the 
nostrils of which tea-dust is regularly insuftluted, 
develop after a time a moniliasis of the lungs. 

Symptomatology.—A mild and a severe type of 
the malady may be distinguished. In the mild 
type the general condition of the patient is fairly 
good, there is no fever, and he simply complains 
of cough. The expectoration is muco-purulent and 
very often scanty; no blood. The physical exami- 
nation of the chest will reveal a few coarse moist 
rales, or absolutely nothing. The condition may 
last several weeks or months, and may get cured 
spontaneously, or, continuing, may turn into the 
severe type. 

The severe type closely resembles phthisis: the 
patient becomes emaciated, there is hectic fever, 
muco-purulent and bloody expectoration. Occa- 
sionally true hemophthisis occurs, a teaspoonful or 
more of bright blood being spat up at a time. The 
physical examination of the chest shows patches 
of dulness, fine crepitations and pleural rubbing. 
This type is often fatal. Between these two ex- 
treme types there are cases of intermediate severity, 
with subcontinued and continued fever, with more or 
less definite bronchial and broncho-alveolar sym- 
ptoms. 

Prognosis.—The cases of a mild type may recover 
spontaneously or under appropriate treatment. 
Those of the malignant type usually end fatally. 

Diagnosis.—The diagnosis of moniliasis is based 
on finding the fungus in the sputum. It is abso- 
lutely necessary that this should be collected in 
sterile Petri dishes and examined as soon as pos- 
sible, as sputum exposed to the air becomes con- 
taminated with all sorts of fungi in the Tropics. 

In fresh preparations of the expectoration, 
spore-like, roundish, or oval cells, 4 to 6 microns, 
with often a double contour, are seen, and occa- 
sionally some mycelial elements. The fungus is 
Gram positive. 

To identify the fungus cultural methods are 
necessary. A particle of the sputum is smeared on 
maltose or glucose agar plates; after two or three 
days, white, rather large, roundish colonies appear, 
easily distinguishable, even macroscopically, with 
a little practice, from the colonies of coeci, &c. 
The fungus colonies are further investigated by 
inoculating maltose agar, ordinary agar, gelatine, 
serum, and a series of sugar hroths. All the species 
of monilia (oidium) found in my cases grow well on 
ordinary agar, but much more abundantly on mal- 
tose and glucose ugar, especially if slightly acid. 
On these media the growth—which is generally 
white with a smooth surface when young, slightly 
erinkdled when old—is composed practically of 
globular yeast-like cells, while in the water of con- 
densation globular cells and particles are found 
together. A little mycelium may, however, be found 
also occasionally in the growth on the slope. On 
seruin all the strains produce at first a white growth, 
but some later on induce a peculiar brownish black 
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discoloration of the medium round the growth. 
Most species do not liquefy the medium. 

On gelatine all the species grow fairly well; a 
few, including Monilia candidans, produce liquefac- 
tion of this medium. In milk some do not produce 
either acid or clot, others induce a temporary or 
permanent acidity, others clot the 1nilk or peptonize 
it. The reactions of the various sugar broths are 
important, and in association with the action of 
the fungi on serum, gelatine, and milk yield the 
data on which the differentiation of the various 
species is made. 

Differential Diagnosis.—Primary —bronchomoni- 
liasis, us described in this paper, should be dis- 
tinguished from the secondary bronchomoniliasis 
oecasionallv met with in cachectic patients suffer- 
ing from cancer, diabetes, tuberculosis, &c. In 
such cases there is generally thrush of the oral 
mucosa, and the thrush monilia spreads to the 
pharynx, larynx, and bronchial mucosa, while in 
primary bronchomouiliasis the oral mucosa is not, 
as a rule, affected. 

From pulmonary tuberculosis the condition is 
distinguished by the absence of the tubercle bacillus 
in the sputum and the negative animal inoculations. 
Cases of mixed infeetion, however, tuberculosis and 
moniliusis, ure occasionally met with, the sputum 
containing both the tubercle bacillus and the 
monilia fungus. Moniliasis differs from broncho- 
spirochetosis by the absence of spirochetes, and 
from endemic hemoptysis by the absence of the 
ova of Paragonimus westermani, Kerbert. 

Treatment.—Mild cases and those of medium 
gravity respond quickly to potassium iodide (10 to 
20 gr.). given well diluted in water or milk, three 
times daily. When potassium iodide causes severe 
symptoms of iodism, saiodin in the same dosage 
(in cachets) may be administered. In the cases of 
malignant type I have seen no improvement from 
the many different treatments tried. Potassium 
iodide, however, should always be tried in these 
cases as well us balsamics. The diet should be 
nourishing; with hypophosphates and  glycero- 
phosphates, &c., as tonics. 
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Appendicostomy for Dysentery.—Le Roy des Barres 
reports a successful case of appendicostomy for chronic 
dysentery. He specially reports the case because in his 
experience operations of this sort, either done by himself, 
or seen by him, have not given satisfactory results. He 
points out the importance of doing the operation early, and 
not waiting till the patient is in extremis. At first per. 
Inanganate 4535; was used to wash out the bowel, and the 
patient also took in addition a disinfectant powder com. 
posed of phosphate of bismuth and charcoal. The number 
of stools rapidly diminished, and when the fistula closed 
spontaneously they were solid and naturally formed, the 
general health of the patient also being very good. 
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THE DIFFICULTIES OF THE MILK SUPPLY 
IN TROPICAL COUNTRIES. 


WHEREVER Europeans, especially English-speaking 
foik, dwell in tropical countries the question of the 
milk supply is an ever-present anxiety. Without a 
supply of fresh cows’ milk the doctor is handicapped 
in the treatment of disease, and parents are harassed 
to know how to supply the deficiency for their 
children's wants. The several animals from which 
the milk possible for human consumption may be 
derived are the imported and native cow, the 
buffalo, the mare, the ass, and the gout. Of these 
cows’ milk is always preferred, and the milk of cows 
imported from Europe, Australia, or America, 
Whenever it can be had, is chosen to the exclusion 
of that from the native cow. Chemical analysis 
shows why cows’ milk is selected, and there are 
several reasons why the milk of the imported cows 
has the preference. The establishment of a local 
dairy of European, American, or Australian cows is, 
anl will continue to be, a question largely of ex- 
pense. To bring cows, say, from the western 
shores of the United States of America ‘to the 


eastern Coast of Asia, from Singapore to Japan, is 
fraught with anxieties to the importer, for there are 
the dangers of the long voyage across the Pacific 
to be thought of, the dithculty of acclimatization to 
be considered, and the chauces of the imported cows 
contracting disease from native cattle. There is 
also the possibility of the imported stock proving 
useless, either on account of the age of the cattle 
sent by unscrupulous vendors, or owing to changes 
in the climate, food, and surroundings affecting the 
flow of milk. 

The distanee which these animals have to travel 
increases the price to the importer to well-nigh 
double their original cost, so that with the prospect 
of accidents during transportation and subsequent 
disease there are sufficient reasons to cause im- 
porters to hesitate before embarking upon a ven- 
ture which is fraught with difficulties and all too 
often financial loss. It comes about, therefore, that 
the establishment of a dairy of imported (that is, 
European or American) cows resolves itself more or 
less into a philanthropic undertaking, at any rate 
in the first instance, and is usually undertaken by 
some of the more thoughtful and publie spirited 
members of the community combining to form a 
company. The local Government ought to do so in 
the interests of the publie health, but we have not 
reached that higher stage of practical science in 
publie health matters in many parts of our Empire 
as yet. The advantages of an ''imported cow " 
dairy are several; the milk is usually of a better 
quality, the dairy is generally in charge of, or at 
any rate under the supervision of, a European, so 
that greater eleanliness is likely to be, and is, taken 
in all matters appertaining to the cows themselves, 
the milking, the storing, and the distribution of the 
milk and the making of butter. These factors, 
quality and cleanliness, are of primary importance 
when dealing with dairy produce. The quality of 
a cow's milk largely depends on the food supplied 
her. The fine English meadow land is unique; it 
is green practically all the year round; it is the 
product of scores, sometimes hundreds, of years of 
land undisturbed by the plough, and it affords a 
quality of grass and hay, and consequently of milk 
(and of beef or mutton) unequalled in their whole- 
someness and nourishing qualities. To transfer a 
cow from pastures of this kind to a tropical country 
where the ‘‘ grass cutter’’ finds the green food, 
where the dry food consists of straw or hay rapidly 
ripened and dried to a cinder almost under a hot 
sua, and wanting that ‘f sappiness '' so essential for 
mileh cows, with turnips and mangolds out of the 
question as articles of food, it comes to merely 
getting sufficient food to just keep the animal 
alive somehow with the available material to hand. 
The milk suffers thereby in quality, and yet it is 
ca;culated to be superior to that of the native cows 
in the neighbourhood ; for they are given no imported 
supplementary food, but are turned out to find a 
living on bare and burnt patches where unwhole- 
some weeds may spring up, but where, except for 
it may be some few weeks during the wet weather, 
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nothing approaching grass is seen. Milk analysis 
has reached as near perfection as the chemist can 
attain, and yet the essential '' goodness ° of milk 
it is beyond the chemist to state. Milk is like no 
other element of our food; it is the only product, 
except raw eggs, of a living animal used by man; 
all other articles of food are not only taken from 
animals that have been killed, but the meat de- 
rived therefrom is cooked before it is eaten. Milk, 
being an animal secretion, varies directly with the 
food, the water, the health, and the breed of cattle, 
so that there is no finite analysis of milk possible, 
and it is this ''living °’ factor of milk, combined 
with the idiosynerasy of, say, individual children 
that causes milk from the same cow or dairy to dis- 
agree with one or more members of a family, while 
it suits others of the same household. The quantity 
of cream present in a specimen of milk, although 
the popular test, is wholly misleading. The milk 
of the buffalo cow shows some 17 per cent. of 
cream, whereas ‘‘ good” cows’ milk yields but 
about 10 per cent.; yet is buffalo cream difficult to 
digest, whilst the skimmed milk is of a low nutritive 
value compared with the skimmed (not separated) 
milk of dairy cows. 

Many tropical residents, especially in the more 
northern parts of India, where more green food is 
obtainable than elsewhere in that country, keep 
their own cows, which are usually of the native 
breed of cattle, and pride themselves on their supply 
of milk. When they contract intestinal troubles 
and have to come home in consequence, and when 
treatment by milk is suggested, the answer not 
infrequently is: ‘‘ Oh! I tried milk in India (or else- 
where), and it did no good." When asked if the 
milk was good, the answer may be: '' Oh, yes; we 
kept our own cows.” From the above discussion it 
will be gathered that milk in the Tropics or sub- 
Tropics, even when '' our own cow's,'' is not of the 
quality of English milk, and that because milk did 
. not do good abroad, it is no criterion that milk from 
cows fed on English pastures will not have a 
beneficial effect. 

The argument in favour of foreign versus native 
cow's milk may be pushed even further; for 
residents in Burma, for instance, where Australian 
cows are imported to some extent, find that children 
given the milk of native cows may not thrive, 
whereas when they are put on to milk from im- 
ported Australian cows their health improves im- 
mediately. The explanation of this observation is 
that the quality of milk varies with the breed; for 
the cows, native and imported, in several dairies 
kept by residents in Burma are herded together 
and fed alike. | 

Is it possible to maintain and acclimatize a breed 
of cattle in the Tropies imported, say, from Europe, 
so that they will go on reproducing their kind 
satisfactorily? The answer is yes and no! Young 
bulls must be imported every year or two if the 
breed is to be maintained; it is not possible to 
prevent the herd degenerating without this even in 
the Argentine, the most favoured place, outside 
the British Isles, for the rearing of cattle. The 


farmers there have to import fresh blood from 
Britain at frequent intervals. 

This difficulty of rearing British cattle in the same 
perfection as at home, for either milk or calf- 
producing, cannot seemingly be overcome; for as 
the climate of Lancashire favours the quality of 
cotton manufactured, so the quality of the food and 
climate of the British Isles enhances the quality of 
the cattle reared within its shores to an extent 
which is recognized throughout the world. 


J. C. 


——— M 


Annotations. 





The Blood-plates in Tropical Anzmia.—In the 
Proceedings of the Canal Zone Medical Association 
for the half-year, April to September, 1911, is a 
paper by Darling on ‘‘ The Blood Platelets in 
Tropical and Other Forms of Anemia.” He follows 
Wright in believing that the blood-plates are 
detached portions of the cytoplasm of certain large 
marrow cells, called by Howell megalokaryocytes. 
His observations have led him to the belief that 
the platelets are diminished in number in certain 
diseases, such as malaria, hemoglobinuric fever, 
uncinariasis, verruga peruviana, relapsing fever, 
kala-azar and typhoid fever at certain phases of 
the disease; they are also diminished in number in 
Addisonian anemia, lymphatic leukemia, and pur- 
pura hemorrhagica. 

On the other hand, the platelets are increased in 
number in myelogenous leukemia and in myeloid 
neoplasms, such as  Hodgkin's disease. This 
suggests that the giant cells described by Reed and 
others in Hodgkin’s disease are megalokaryocytes 
and that Hodgkin’s disease is a myelomatosis of 
certain lymphoid elements; as a diagnostic corol- 
lary, the clinical separation of true Hodgkin's 
disease from lympho-sarcoma follows when the 
latter does not contain megalokaryocytes. 

The size and staining characters of the platelets 
are sometimes altered, this being analogous to such 
changes in the erythrocytes as microcytosis, 
poikilocytosis, macrocytosis and polychromasia. 

It is believed that if the changes in numbers and 
morphology to which the platelets are subject in 
various diseases will be observed more carefully, 
they will furnish material help in the diagnosis of 
diseases affecting the blood-forming organs. 


Sunstroke.—At the sixty-fourth meeting of the 
Canal Zone Medical Association (Isthmian Canal 
Commission), July 12, 1911,* Crabtree reported 
two cases of sunstroke occurring on the Isthmus 
of Panama. He states that the classification found 





* Proceedings of the Canal Zone Medical Association, 
Isthmian Canal Commission, for the half-year, April to 
September, 1911. Vol. iv., part 1. I.C.C. Press, Quarter- 
master’s Department, Mount Hope, Canal Zone. 


April 1, 1918. ] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE 


107 








in most American text-books of the diseases pro- 
duced by the sun's rays and high atmospheric 
temperature is as follows :— 

(1) Sunstroke.— The description of which may 
be thus epitomized: Headache and giddiness 
coming on while exposed to the sun's rays, in very 
hot weather, soon followed by coma, hot dry skin, 
flushed face, rapid, bounding pulse, high fever— 
from 1069 to 1120 F.—deep, laboured and stertorous 
breathing; and, in some cases, involuntary evacua- 
tions and epileptiform convulsions. The severer 
the case the more likely are the latter to occur. 
Alcoholism is a predisposing factor, very frequently, 
in fact. | 

(2) Heat Exhaustion.—This may result whether 
exposed to the sun's rays or not, if the temperature 
is high with humidity. More frequently it occurs 
indoors. Skin cool and livid, rather than red as in 
sunstroke; bodily temperature often subnormal, 
pulse rapid and weak, and breathing rapid but not 
laboured. (In other words, symptoms of collapse.) 
Restlessness, anxiety, and sometimes delirium are 
noted, but the sensorium is practically normal in 
most cases. 

These two conditions are almost diametrically 
opposite in symptoms, and treatment required. 

Both the cases described by the author gave 
histories typical of sunstroke. One case recovered, 
but though regaining his strength was never quite 
clear mentally, and had to be invalided home after 
several months’ observation in hospital. The 
other case died, and the autopsy bore out the 
clinieal diagnosis. 


———— alli ——— ——— 


Hotes and Melos. 


THe HovsE-FLY As A DANGER ro HrarTH.—The 
British Museum (Natural History) Economic Series, 
No. 1, bring out a pamphlet on '' The house-fly as 
a danger to health, its life history, and how to deal 
with it." The pamphlet has been prepared by Mr. 
E. E. Austen, of the Entomological Department of 


the British Museum, the well-known authority on 


flies. Such information is urgently required by the 
laity because of the numbers of these insects during 
the summer months in parts of London. In many 
instances they are a veritable pest, and now that it 
is known that they are also active disseminators of 
disease, it is high time that steps were taken to 
limit their numbers by abolishing or destroying their 
breeding grounds. 

To those ignorant of the life history of the 
common house-fly the pamphlet will give all the 
necessary information, and the illustrations found 
throughout its pages will make all the points quite 
clear. It would be well if it were widely distributed 
throughout schools and other teaching centres, so 
that the youth of the present day might grow up 
possessing information upon which they could act 
later in life. It is by getting at the young that the 
best results in elementary sanitation will be attained. 


Abstract, 





STUDIES ON PNEUMONIC PLAGUE. 
Influence of Atmospheric Temperature upon the 
Spread of Pneumonic Plague. 


(Continued from p. 93.) 


In Manchuria, during the winter of 1910 to 1911, 
pheumonic plague spread with such rapidity that 
within three months 50,000 people died of the 
disease. Except toward the close of the epidemic, 
sunitary conditions were bad, the weather was bit- 
terly cold, and quarantine measures were in- 
adequately enforced. In India, where sanitary 
conditions are, perhaps, equally as bad, although 
there have been numerous isolated cases of pneu- 
monic plague during the past fifteen years (from 
2 to 5 per cent. of all plague cases), this type of the 
disease has not assumed epidemic proportions. 

Why was there a rapid spread of the pneumonic 
type of the disease in the one instance and a failure 
to spread in the other? The most obvious differ- 
ence in the two instances is one of temperature, in 
the one case as low as 309 C. below zero as com- 
pared to 30° C. above zero in the other. Can the 
failure of pneumonic plague to spread in India be 
due to the high temperature that prevails in this 
country? If one considers only the direct action 
of the high temperature upon the plague bacilli, 
this question must be answered in the negative; 
for the optimum temperature for the cultivation 
of the plague bacilli upon artificial media is 30° C., 
which is approximately the temperature to which 
they would be subjected in India. Teague and 
Barber,* however, believe that indirectly the tem- 
perature of the atmosphere is a factor of vast 
importance in the spread or failure to spread of 
pneumonic plague. 

It is quite generally accepted that infection in 
pneumonic plague is due to the inhalation of plague 
bacilli and, as plague bacilli are readily killed by 
drying, it is fair to assume that infection is due to 
the inhalation of moist bacilli—the so-called '' drop- 
let infection." In plague pneumonia, the mucous 
membranes of the bronchi, trachea, larynx, and 
mouth are covered with enormous numbers of 
plague bacilli. It follows that such a patient in 
coughing throws out droplets of sputum which must 
contain plague bacilli. Strong and Teague demon- 
strated that this does, in fact, occur. Petri dishes, 
containing solidified agar .culture medium, were 
held before the mouths of coughing plague patients, 
and, even when no visible particles of sputum 
appeared, colonies of plague bacilli developed on 
the plates. Granted that infection is due to the 
inhalation of droplets of sputum containing plague 
bacilli, it follows that the longer these droplets 
remain suspended in the air, the greater the danger 
of infection. 








* Philippine Journal of Science, Section B, vol. vii, No. 3, 
June, 1912. 
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These droplets may disappear from the air in the 
inmediate neighbourhood of the patient in three 
ways, namely (1) by evaporation, (2) by settling, 
and (8) by being borne away by currents of air. 

The rate of evaporation depends chiefly upon the 
water deficit of the atmosphere. Under ordinary 
conditions this is far greater in warm weather than 
in cold, and hence, ordinarily, evaporation of drop- 
lets of moisture in the air will take place far more 
rapidly in warm weather than in cold. At 409 C., 
with a maximum of moisture in the air, the water 
vapour has a pressure of only 6.0 millimetres of 
mereury; hence, even if the atmosphere were 
absolutely dry at this temperature, the water deficit 
would be small and evaporation would take place 
very slowly. 

At 309 C., with a maximum of moisture in the 
air, the pressure of the water vapour amounts to 
31.5 mm. With 70 per cent. of moisture in the 
air, there would still be a greater water deficit 
(9.4 mm. of mercury) than in a perfectly dry 
atmosphere at 49 C. In a cold climate, with snow 
on the ground and a rise of several degrees in 
temperature during the middle of the day, the 
water deficit of the air would be approximately 
zero during the greater part of the twenty-four 
hours. These were the conditions in Manchuria 
during the recent epidemic of pneumonie plague; 
hence there must have existed a very low water 
deficit in the air and little tendency for the droplets 
of sputum to disappear by evaporation. In India, 
on the contrary, with a temperature ranging around 
309 C., there is usually a -large water deficit in the 
air and hence the droplets of sputum would tend 
to disappear quickly by evaporation, thus leading 
to the death of the contained plague bacilli by 
drying. 

According to curves given in the Report of the 
International Plague Conference, the temperature 
at Harbin during the course of the epidemic ranged 
between —99 C. and —329 C. and the humidity 
between 61 and 92. At —109 C., the vapour ten- 
sion of water is 2.00 mm. of mercury and at —20° 
C., it is 0.92 mm. Hence, with an average 
humidity of about 80, the water deficit of the air 
at Harbin during the epidemie would be repre- 
sented by from 0.4 to 0.2 mm. of mereury. Under 
these cireumstances, evaporation could take place 
only with extreme slowness. 

In India, with a temperature of 4-309 C. and a 
humidity of 70, the water deficit of the air would 
be represented by 9.46 mm. of mercury. In other 
words, evaporation would take place from twenty- 
five to fifty times more rapidly in India than in 
Harbin. 

During the plague epidemies of both India and 
Manchuria, the fact that the poor people were much 
overcrowded in their living quarters undoubtedly 
hastened the spread of the disease. In Manchuria, 
on aceount of the bitterly cold weather, the doors 
and windows of the overcrowded houses were kept 
tightly closed. Under these circumstances, another 
factor is introduced of perhaps no small importance 
in its bearing upon the rate of disappearance by 





evaporation of droplets of sputum in the air; 
namely, the moisture in the expired air. In the 
cold, the moisture from the breath of the inmates 
of an overcrowded room would quickly saturate the 
air and reduce evaporation to a minimum, whereas 
the air of a similar warm room could take up large 
quantities of moisture without becoming saturated. 

The surface tension of water at 49 C. is 74.9, 
and at 30° C. it is 71.08. The surface tension 
being greater at the lower temperature, with the 
same amount of water deficit, evaporation woull 
take place more slowly there than at the higher 
temperature. This is, therefore, an additional fao- 
tor which would tend to cause droplets of pneu- 
monic sputum to persist longer in the air in a eold 
climate than in a warm one. However, it is a 
faetor of far less influence than the water deficit of 
the air and henee deserves no further discussion. 

It seems highly probable that plague bacilli in 
suspended droplets of sputum would survive much 
longer at a low temperature than at a high one, 
even were the water deficit of the air the same 
in both eases; or, in other words, that with the 
same rate of drying, the bacill would remain alive 
longer at low temperatures than at higher ones. 
This would, then, be also an important factor in 
eausing pneumonie plague to spread more rapidly 
in cold elimates than in warm ones. 

It is noteworthy that the only large epidemic of 
pneumonie plague in India, of which we have a 
record, occurred during cold weather in Kashmir 
in the winter of 1903 to 1904. The epidemic is 
described by A. Mitra, who stated that it lasted 
from November, 1903, to August, 1904, '' but the 
virulence was only from December to March.” 
In the districts there were altogether 1,448 cases 
with twenty  recoveries; tbe  recoveries being 
bubonie eases, which were seen at the end of the 
epidemic. We judge from these statements that 
the epidemic of pneumonic plague lasted from 
December till March. Mitra says:— l 

“ The conditions of life in these villages during 
the months of January and February were extremely 
unfavourable. Everything round was frozen." 

The Indian Weather Review shows that Srinagar, 
which was the centre of the Kashmir epidemic, had, 
during the month of December, 1903, a mean daily 
temperature of 36.10 F. and a mean humidity of 
81.09; during January, 1904, a mean daily tem- 
perature of 29.10 F. and a mean humidity of 
88.00; during February, 1904, a mean daily tem- 
perature of 80.00 F. and a mean humidity of 
85.00. 

Therefore the conditions were such that droplets 
of sputum suspended in the air would have had a 
tendency to evaporate to dryness only with extreme 
slowness. l 

Gill appears to have been the only investigator 
who has devoted especial attention to the epidemi- 
ology of pneumonie plague in India. S 

That plague bacilli may be unable “to long 
maintain their unusual or perhaps exalted degree 
of virulence " by passage from lung to lung, as is 
suggested by Gill, appears to us to be highly im- 
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probable, since the experimental data at hand in- 
dicate that passage from lung to lung in susceptible 
animals is the method of choice and, perhaps, the 
only method of exalting the virulence of plague 
bacilli and maintaining the high virulence thus 
attained. 

The epidemiological observations of Gill possess, 
however, great interest with regard to the influence 
of atmospheric temperature upon the spread of 
pneumonie plague. He found that pneumonic 
plague occurred during cold weather and ceased 
when the warm weather began, in spite of the fact 
that the number of bubonic cases was still on the 
increase. Unfortunately, he did not publish his 
notes in sufficient detail to allow of determination 
of the atmospheric temperature and humidity 
which existed during his several epidemics, but as 
far as his observations go, they indicate that the 
atmospheric temperature was probably a factor of 
importance in the spread of pneumonic plague and 
the suppression of the epidemic. 

The only other epidemic of pneumonic plague of 
recent years, of which we find a reliable record, is 
the small one which occurred in Osaka, Japan, also 
in the cold season of the year. The first patient 
was taken sick on December 19, 1899. This case 
was quickly followed by twelve others, the last 
dying on January 18, 1900. 

The above discussion has been confined entirely 
to pneumonic plague, but obviously the same ideas 
apply also to other pneumonias. In other pneu- 
monias, however, it is not unlikely that the dosage 
and virulence of the inhaled bacilli and the suscep- 
tibility of the host at the time of exposure are 
factors of far greater importance than in plague 
pneumonia; hence, the influence of atmospheric 
temperature on their spread would be more or less 
obscured by these other factors. 

Teague and Barber endeavoured to obtain experi- 
mental data confirmatory of the ideas advanced in 
the foregoing discussion. It was, of course, im- 
practicable to perform actual experiments with 
plague bacilli sprayed into the air on account of 
the danger of contracting pneumonic plague. They, 
therefore, sprayed harmless bacteria and determined 
how they behave in the air under different condi- 
tions, believing that the results obtained would 
justify them in drawing conclusions as to how plague 
bacilli would act under similar conditions. They 
selected for most of the experiments B. prodigiosus 
and a yellow sarcina obtained from the air. Those 
organisms possess the following advantages for these 
experiments: (1) They are harmless; (2) their 
colonies on agar are readily recognized on account of 
the characteristie pigment production; and (8) they 
differ considerably in their resistance to death by 
drying, the B. prodigiosus being killed more readily 
than the sarcina. In a few experiments the cholera 
vibrio was used; this organism is much more 
readily killed by drying than is B. prodigiosus. 

The authors found by experiment that the plague 
bacillus occupies an intermediate position between 
cholera and B. prodigiosus with regard to its resist- 
ance to death from drying. Sarcina is much more 
resistant than the other organisms. 
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Having determined the relative resistance to 
death by drying of sarcina, B. prodigiosus, and 
cholera vibrio when spread in u thin layer upon 
glass slides, they next planned an experiment to 
find the result with these same organisms when 
contained in fine droplets of saline solution sus- 
pended in the air. 

It was found that when sprayed into the air 
under similar conditions, living cholern vibrios dis- 
appear from the uir in about six minutes and living 
B. prodigiosus in about twenty minutes, whereas 
sarema remains alive for more than three hours. 
There is a striking similarity shown by these 
organisms in their relative resistance to drying on 
glass slides and their persistence in the air when 
contained within fine droplets of saline solution. 
It would seem, therefore, that had plague bacilli 
been sprayed under similar conditions, the living 
ones would have disappeared from the air between 
six and twenty minutes after spraying. 

This similarity in the behaviour of the organisms 
on the slides and in droplets strongly suggests that 
also in the latter instance the disappearance of the 
living bacilli from the air is due to death from 
drying. If this were true, then if one were able 
to retard the evaporation of the water of the fine 
droplets, the living bacteria should remain in the 
air for a longer time. The most obvious method 
of retarding the evaporation of the fine droplets is 
to spray them into an atmosphere saturated with 
moisture. Such an experiment was therefore car- 
ried out. 

In the dry hood the living cholera vibrios bad all 
disappeared from the air six minutes after the 
spraying was discontinued, whereas in the wet hood 
living cholera vibrios were present after twenty- 
seven minutes. The wet and dry bulb thermo- 
meters showed that the air of the wet hood was 
nearly saturated with moisture, and hence evapora- 
tion of suspended droplets of water must have been 
reduced almost to the minimum. Therefore, one 
is justified in concluding that the extremely rapid 
disappearance of the living cholera vibrios in the 
dry hood is due to the rapid evaporation of the 
suspended droplets of saline solution which leads 
to the death of the contained cholera vibrios from 
drying. 

The last part of the experiment shows conclu- 
sively that the rapid disappearance of living cholera 
vibrios is not due to settling or removal through 
air currents, for droplets containing cholera vibrios 
and those containing sarcina were subjected to 
identical conditions and yet living sareine were 
present in the air long after the cholera vibrios had 
disappeared. The sarcina, being a larger organism 
and having a greater tendency to remain in clumps, 
would settle out more rapidly than the cholera 
vibrio. It remained alive in the air longer than 
the cholera vibrios because of its greater resistance 
to drying. A similar experiment was performed 
with B. prodigiosus. 

As with the cholera vibrios so also in the case of 
B. prodigioaus there is a striking difference in the 
length of time that the bacilli remain alive in a 
dry and in a moist atmosphere. In the cold room 
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the bacilli remain alive in the wir even longer than 
in the wet hood. Unfortunately, the humidity of 
the cold room during this experiment was not 
determined. 

It was, therefore, necessary to perform the fol- 
lowing experiment. The same suspension of B. 
prodigiosus was sprayed for one-half a minute into 
a moist hood and into a cold storage room, and 
Petri dishes containing solidified agar were exposed 
in both places for periods of two minutes cach at 
intervals of four hours. In the cold room the dry 
bulb thermometer registered 129 C. and the wet- 
bulb one about 10.59 C. throughout the experiment. 
In the hood the dry-bulb thermometer varied be- 
tween 81.1 and 31.5 and the wet-bulb one regis- 
tered about 0.29 below the dry one. It is clear 
that the water deficit of the atmosphere was greater 
in the cold room than in the hood. 

In spite of the fact that the water deficit of the 
air of the cold room was greater than that of the 
hood, the bacilli remained alive longer in the cold 
room. The only interpretation of this result is that 
B. prodigiosus resists death from drying longer at 
low temperatures than at high ones, even when 
the rate of drying is the same in both instances. 
It seems highly probable that this is also true of 
the plague bacillus; if so, the bearing of the 
phenomenon is an additional factor in the longer 
persistence of living plague bacilli in droplets of 
sputum, and hence upon the more rapid spread of 
pneumonie plague in cold climates is obvious. 

Summary.—It is shown that when spread on 
glass slides and exposed to the air, plague bacilli 
occupy an intermediate position between the cholera 
vibrio and B. prodigiosus with regard to resistance 
to death from drying. Sarcina resists much longer 
than B. prodigiosus. | When suspended in saline 
solution and sprayed into the air, the living cholera 
vibrio disappears with surprising rapidity, B. pro- 
digiosus persists for a longer time, and sarcina much 
longer than B. prodigiosus. The relative length of 
time that these organisms remain alive when 
sprayed into the air agrees strikingly with their 
survival on glass slides. This suggests that their 
disappearance from the air is also due to death from 
drying. 

This was shown to be in fact the case by spraying 
the same cholera suspension into a comparatively 
dry atmosphere, and then, under similar conditions, 
into an atmosphere nearly saturated with moisture ; 
living cholera vibrios remained in the air much 
longer in the latter instance. A similar experiment 
was performed with B. prodigiosus with the same 
result. 

By spraving sarcina and immediately thereafter 
cholera vibrios, so that the droplets containing these 
organisms were subjected to identical conditions, 
living sarcina was found to persist in the air long 
after the living cholera vibrios had disappeared. 
Since the sarcina is a larger organism than the 
cholera vibrio, it follows that the disappearance of 
the latter was not due to settling. 

They believe they are justified in concluding from 
these experiments that were the plague organisms 





sprayed under similar conditions they would persist 
longer than cholera vibrios, but a shorter time than 
D. prodigiosus. Hence, it seems probable that 
the plague bacilli contained in fine droplets of 
pneumonic plague sputum would suffer death from 
drying in a few minutes unless they were suspended 
in an atmosphere with an extremely small water 
deficit. Infection in pneumonie plague follows the 
inhalation. of droplets of pneumonie sputum, and 
obviously the longer these droplets remain sus- 
pended in the air, the greater is the danger of 
infection. As has just been stated, these fine 
droplets disappear very quickly except when they 
are suspended in an atmosphere with a very small 
water deficit. | Such an atmosphere is under or- 
dinary circumstances of common occurrence in 
very cold climates, whereas it 1s extremely rare in 
warm ones. Hence, since the droplets of sputum 
persist longer, the plague bacilli remain alive 
longer in the air, and there is a greater tendency 
for the disease to spread in cold climates than in 
warm ones. 

In harmony with the above ideas, they find that 
the only great epidemic of pneumonic plague of 
modern times occurred in Manchuria during the 
winter of 1910 to 1911, when the atmospheric tem- 
perature was many degrees below zero Centigrade. 
The disease spread with amazing rapidity. Further- 
more, although during the past fifteen years there 
have been millions of plague cases in India, and 
2 to 5 per cent. of these have been cases of plague 
pneumonia, yet this form of the disease has not 
assumed epidemic proportions. The largest epi- 
demic of pneumonic plague in India (1,400 deaths) 
occurred in Kashmir in Northern India at an eleva- 
tion of 1,524 metres above the sea level during very 
cold weather. 





Stronc and TEAGUE,* continuing the report on 
their researches, state that they studied experimen- 
tally the question of the portal of entry of the organ- 
ism and the method of the development of the 
lesions in pneumonic plague. Animals were placed in 
closed glass cages, and agar cultures of virulent 
pneumonic strains of the plague bacillus suspended 
in saline solution were sprayed for a period of from 
about two to three minutes into the surrounding 
air which they breathed. Thirty-four normal 
guinea-pigs and fifty-five normal monkeys were so 
infected with plague bacilli, and all succumbed to 
plague infection. The animals were necropsied 
in each instance, and the lesions present observed 
and studied. It would be very tedious, say the 
authors, to record the individual necropsy reports, 
since the lesions found were so often similar. 
Therefore, only a general description of the lesions 
is given, and the different types of lesions empha- 
sized. | 

In the guinea-pigs so infected, the following 
changes were encountered at necropsy. In general 
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* Philippine Journal of Science, Section B, vol. vii, No. 3, 
June, 1912. 
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there was marked evidence of plague infection about 
the cervieal and laryngeal tissues. The subcu- 
taneous tissues showed extensive cedema, and there 
was swelling of the cervical lymphatic glands and ct 
those about the trachea. Usually the glands were 
not only swollen but more or less hemorrhagic and 
presented the appearance of small early buboes. 
Throughout the body marked evidences of septi- 
cemia were usually present. There were fre- 
quently extensive hemorrhages in the intestinal 
wall. The spleen sometimes showed the typical 
changes encountered in bubonic plague infection 
with miliary abscesses. Distinct evidences of pneu- 
monia were present in only about 23 per cent. of 
the guinea-pigs. Plague bacilli were frequently not 
very abundant in the lungs, unless pneumonic 
areas were encountered, but were always present in 
the heart’s blood. The lungs were sometimes red- 
dened, congested, and cedematous, and sometimes 
contained hemorrhagic infarcts. Small areas of 
primary bronchial pneumonia were encountered in 
some of the cases, and in one a whole lobe of the 
lung showed pneumonic engorgement. In two 
instances either red or early grey hepatization was 
present. Numerous miliary abscesses were occa- 
sionally encountered in the lungs. The areas of 
bronchial pneumonia were firm, contained no air, 
and were usually irregular in outline and red, 
reddish-yellow, or yellow in colour. On cut sec- 
tion they were sometimes wedge shaped. In those 
instances in which hemorrhagic infarcts, miliary 
abscesses, and in addition reddish-yellow or yellow 
areas of lobular pneumonia were present, one must 
conclude that the infection of the lung is secondary, 
and that in these instances one is not dealing with 
primary pneumonic plague, in which infection 
enters through the bronchi, but with secondary 
infection of hemotogenous origin. Such a conclu- 
sion is supported by the microscopical study of these 
lesions. Sections of the lung in the vicinity of one 
of the hepatized areas showed the bacteria in very 
large numbers both about and within the small 
blood-vessels, and in places infarctions had oc- 
curred; numerous hemorrhages from the vessels 
had also taken place; in the neighbourhood of the 
pneumonic areas the bacteria were also plentiful in 
the lung alveoli.and in the perivascular spaces. 
Therefore, these changes suggest that the primary 
point of infection did not always occur in the 
bronchi or alveoli of the lung. From a study of all 
the lesions in guinea-pigs, it would appear that these 
animals, under the conditions of the experiments in 
which the spraying was carried on, did not fre- 
quently develop primary plague pnuemonia, but 
that infection occurred through the mucous mem- 
branes of the mouth and throat, resulting in a 
general septicemia generally preceded by the for- 
mation of early buboes of the cervical glands, and 
sometimes followed by the development of secon- 
dary areas of plague pneumonia. It would appear 
that in guinea-pigs, either on account of too shallow 
respiration or the small size of the larynx and 
trachea, the bacteria are not so likely to penetrate 
to the smaller bronchi by means of the inspired air. 
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Instead, they are upparently deposited largely upon 
the mucous membranes of the mouth and throat. 
The experiments performed on monkeys seem to 
throw much more light upon the mode of pneu- 
monic plague infection in man. The lesions in 
fifty-five monkeys infected by spraying were studied 
at necropsy. There was a marked similarity in 
general in the pathological changes encountered. 
In practically all of the animals there was absence 
of any sign of plague infection about the cervical 
tissues. The submaxillary and cervical lymphatic 
glands and those about the trachea were not 
swollen, nor was there any cedema of the cervical 
tissues, as was practically always seen in the experi- 
ments with guinea-pigs. In none of the cases 
examined did the tonsils show evidence of primary 
disease, though in a number of instances they were 
sectioned and stained. In some instances they 
were moderately congested. Plague bacilli were 
scanty in them, and when present were not more 
numerous than in the heart’s blood, and never so 
numerous as they were in the lungs or spleen. 
There was frequently cedematous fluid in the 
trachea, and in a few cases the trachea was slightly 
reddened. The larynx and vocal cords were not as a 
rule injected. There was not such marked evidence of 
septicemia as seen in the experiments with guinea- 
pigs, but plague bacilli could always be recovered 
from the heart's blood by culture. No hemor- 
rhages were noted in the intestines and omentum. 
The spleen and liver showed no miliary abscesses. 
There were no cervical, axillary, nor inguinal 


buboes. The lungs showed primary pneumonic 
changes in every case. There was always much 
edema. In those animals which succumbed a 


shorter time after infection, the lobular type of 
pneumonia was much more frequently encountered. 
In those which survived a longer period, whole 
lobes of the lung usually showed pneumonia. The 
process evidently begins as a lobular bronchial 
pneumonia. By the fusion of a number of the 
areas of lobular pneumonia, the whole lung may be- 
come involved. The large pneumonic areas were 
either in the stage of engorgement or of red or early 
grey hepatization. In a number of cases a pleuritic 
exudate was observed over the hepatized areas. In 
no case were miliary abscesses observed in the 
lungs. In the cases with the early lesions, the 
plague bacilli were always most numerous in the 
lungs, and in section were found in greatest pro- 
fusion about the bronchioles, in the peribronchial 
lymph spaces and alveoli, and beneath the pleura. 
In some instances the cells lining the alveoli ap- 
peared normal even when they contained large 
numbers of bacilli. Although the blood-vessels 
between the lobules and septa were dilated, and 
hemorrhages sometimes occurred, practically no 
bacteria were found within them. 

From these observations, it is obvious that the 
infection in monkeys occurred by inhalation, and 
resulted in primary plague pneumonia. 

It also is evident that in some instances in which 
monkeys are exposed to infection by inhalation, the 
primary point of infection may be not only the 
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lungs, but also the mucous membranes of the 
mouth and throat. That plague infection may 
oceur through the mucous membranes of the mouth 
and throat alone in monkeys was demonstrated by 
placing a small quantity of plague bacilli upon the 
posterior portion of the throat by means of a glass 
rod. 

These animals all died of plague septicemia with 
or without bubonic infection of the cervical glands; 
that is, in the eases in which the infection was severe 
and the susceptibility of the animals more marked, 
they succumbed to septicemia before cervical 
buboes developed. In none of these instances was 
pneumonia present. Primary plague pneumonia 
only results when infection by inhalation has in 
addition taken place. 

It has been claimed by several observers, and 
more recently by Koulecha, that pneumonic plague 
in man is primarily a septicemic disease, the lungs 
becoming secondarily involved by way of the blood 
circulation. According to this observer, the infec- 
tion is supposed to spread from the perivascular 
spaces to the neighbouring lung alveoli. He fur- 
ther believes that the bacilli enter the blood by the 
lymph vessels through the lesions in the tonsils, and 
are deposited in the interstitial tissues around the 
lung alveoli, the tonsils being regarded as the pri- 
mary point of infection. In some instances he 
assumes it to be possible for the plague bacilli to 
pass from the mucous membranes of the trachea 
and bronchi to the neighbouring lymphatic glands, 
and from them to enter the blood, and in this way 
later to reach the lung. Albrecht and Ghon have 
shown that by the intravenous injection of plague 
bacilli in animals, pneumonie plague did not result. 

Strong and Teague are of opinion that the view 
that pneumonic plague is primarily a septicsemic 
disease and that the lungs become secondarily 
involved by way of the blood cireulation, and that 
the tonsil is first infected is not acceptable. 

From their study of pneumonic plague both in 
man and animals, they feel justified in concluding 
that infection in epidemic pneumonic plague results 
from inhalation, the primary point of infection 
being not in the tonsils, but some portion of the 
bronehi, the organism either passing along the 
bronchioles directly to the alveoli or through the 
walls of the bronchioles to the contiguous tissue of 
the lungs, giving rise, first, to peribronchial und 
perivascular inflammation in the surrounding 
tissues, and then to more diffuse inflammatory pro- 
cesses throughout the lung. Having reached the 
lung tissue, the bacilli rapidly multiply and produce 
at first pneumonie changes of the lobular type, and 
shortly afterward more general Jobar involvement 
of the lung tissue. 

The blood becomes quickly infected and a true 
bacteremia results in every ease. The fact that 
the bronehial glands at the bifurcation of the trachea 
are always much more severely affected than any 
of the other Ivwmphatie glands also argues against 
the theory that epidemie pneumonie plague is 
primarily a septicæmie disease and that the lungs 
are infected secondarily from the blood. More- 
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over, in the earliest stage of the disease, the blood 
may be free from plague bacilli, as the authors have 
shown by cultures. 

It is true that in some instances the bacteremia 
occurs early in the course of the disease and before 
hepatization of the lung may have taken place. 
However, microscopical examination will reveal 
enormous numbers of plague bacilli in the engorged 
lung tissue, from which it appears that the origin of 
the bacteremia is clear. 

The tonsils may become secondarily infeeted n: 
pneumonie plague just as other lymphatie glands—— 
for example, the bronchial ones—become so 
infected. However, in pneumonie plague death 
usually oeeurs before any marked macroscopic 
changes occur in the tonsils. There is no doubt 
also that the tonsils may become primarily infected 
in epidemics of pneumonie plague just as has 
occurred in sporadic cases in epidemics of bubonic 
plague; such cases have been previously reported. 
This, however, is not the common channel of 
primary infection, and in such eases involvement 
of the glands of the neck occurs early in the course 
of the disease. Such cases are really instances of 
bubonic plague in which the lungs may, or may not, 
become secondarily infected. 

In some instances plague infection may occur 
directly through the mucous membranes of the 
mouth and throat. Primary septicemia may then 
result. In those instances in which the infection 
is virulent and severe, and the susceptibility of the 
host marked, death may sometimes occur before 
bubonic involvement is apparent. In other in- 
stances, bubonie involvement of the glands of the 
neck and septicemia are present. No true pneu- 
monia occurs unless infection by inhalation has in 
addition taken place. The German and the Aus- 
trian Plague Commissions concluded that primary 
plague septicemia probably does not exist. How- 
ever, these Commissions made their observations 
only during epidemics of bubonic plague. From 
studies made upon human beings, during the Man- 
churian epidemic, as well as from the animal ex- 
periments quoted above, the authors conclude that 
primary plague septicemia does sometimes take 
place and that death may occur, though rarely, 
before visible lesions have taken place cither in the 
lungs or lymphatic glands. 


(To be continued.) 
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Original Communications. 


PRELIMINARY NOTES ON A TRYPANOSOME 
CAUSING DISEASE IN MAN AND ANI- 
MALS IN THE SEBUNGWE DISTRICT OF 
SOUTHERN RHODESIA. 


By Lr. E. W. Bevan, M.R.C.V.S., 
Government Veterinary Bacteriologist, Southern Rhodesia. 
INTRODUCTION. 


THE various strains of trypanosomes used in these 
observations were obtained by Drs. Fleming, 
Stohr, and Huggins in November, 1912, from 
natives and animals found to be suffering from 


[No. 7, Vol. XVI. 
trypanosomiasis in the vicinity of the Busi River, 
Sebungwe District, Southern Rhodesia. 

Blood taken from these natural cases was inocu- 
lated into clean rabbits kept in fly-proof cages, 
which were returned without delay to the Veteri- 
nary Laboratory, Salisbury. 

Six animals were thus inoculated, namely, two 
rabbits with each of the following strains :— 

(1) Human strain, from a native from Siandola’s 
Kraal, carrier to Dr. Stohr. Two rabbits (Nos. 1 
and 2) inoculated October 21, 1912. 

(2) Dog strain, from Native Commissioner’s dog, 
which had been with its master through the fly 
area some six weeks previously and had visited the 


SEBUNGWE TRYPANOSOMIASIS. 
First passage into rabbits. Inoculated, October 21, 1912. Received Salisbury, October 29, 1912. 
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* Average of trypanosomes found in 100 fields. 


TABLE SHOWING PERIODS OF INCUBATION AND DURATION OF 
DisEASE IN RABBITS INOCULATED FROM NATURAL CASES. 


Period of incubation Duration of disense 





Human strain— 





Rabbit 1... Infected on arrival, | 13 days. 
therefore less than 
8 days 
Rabbit 2 ... Ditto 12 days. 
Dog strain — 
Rabbit 3 ... Ditto 19 days. 
Rabbit 4 ... 17 days Chronic (alive 
January 24, 1913). 
Goat strain — 
Rabbit 5... oi | Less than 8 days ... | 27 days. 
Rabbit 6... ... | 14 days Chronic (re - inocu- 
lated December 20, 
1912, and died, 
. December 26, 1912). 





TABLE SHOWING PERIODS OF INCUBATION AND DURATION OF 
DISEASE IN ANIMALS SUB-INOCULATED FROM ABOVE RABBITS. 











Doos SHEEP 
Origin of virus ag o. |£ S r 
z$5 33b [985 EB 
EDA | p20 EQ ZQ 
ag AT [ME B 
Human sírain — | 
Through rabbit 2 ...; 4 | 34 4 | 49 
! | 
Dog strain-— i 
Through rabbit 3 ... 5 | 92 8 | Alive January 24, 
| 1913. 
Goat strain— 
Through rabbit 5 8 26 8 | Alive January 24, 
1913, 
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dust Valley. Two rabbits (Nos. 8 and 4) inoculated 
October 21, 1912. | 

(3) Goat strain, from a sick. goat at Siandola’s 
Kraal, on the Busi River. Two rabbits (Nos. 5 
and 6) inoculated October 21, 1912. 

The table of observations (p. 113) made of these 
six rabbits is given in some detail, since being the 
first passage, in similar animals, of trypanosomes 
obtained direct from their natural hosts, the results 
are of more importance for purposes of comparison 
than those obtained after a series of subinocula- 
tions. 

Mon»Prioroav. 


Living, Unstained.—The movements of trypano- 
somes taken from Habbit No. 1 (human strain), 
tabbit No. 3 (dog strain), Rabbit No. 5 (goat strain), 
were similar. The parasites were seen to wriggle 
violently '*' sur place,” but showed no active trans- 
lation. When they left the field they could easily 
be followed up and kept under observation. In 
these respects they corresponded with similar pre- 
parations of the Ellacombe strain of the so-called 
T. rhodesiense, which were obtained from a rabbit 
for purposes of comparison. 

Dr. Fleming, who examined living preparations 
taken from the original hosts in the field, expresses 
the opinion that the trypanosomes in subinoculated 
animals are less active. 

Fired and stained with an Azur-Eosin modifica- 
tion of Giemsa stain, the trypanosomes encountered 
in Rabbits Nos. 1 and 2 (human strain), No. 3 (dog 
strain), and No. 5 (goat strain), and in animals sub- 
inoculated from them, have appeared identical. 

'* Tadpole '' forms of ‘‘ pecorum ’’ type, short and 
stumpy. intermediate and long  free-flagellated 
forms of ‘‘ nagana’’ type have been encountered, 
but it has not been possible to draw any sharp 
divisions between one type and the next, the one 
merging into the other. 

The posterior extremity of the trypanosomes has 
differed with the various types: in the long free- 
flagellated varieties it has been drawn out to the 
extent of some 5 microns beyond the kinetonucleus, 
thus presenting the '' snout "' and ‘‘ pike-headed ”’ 
forms commonly deseribed. In shorter forms it 
has been less prolonged and has appeared conical 
or rounded, the kinetonucleus being relatively 
nearer the end, and sometimes actually at the end. 
In blood from dogs about to die the “‘ hippo- 
headed " forms deseribed by Bruce, and shown in 
the drawings of the trypanosomes of. Nyasaland, 
have been encountered, being most numerous at 
the edges of the film. 

A number of individuals in each of the strains 
have showed numerous large metachromatic gran- 
ules, not only in the anterior but also in the posterior 
half of the body.* 

* T. brucei is often described and depicted a; having & 
number of such granules in front of the nucleus, a feature which 
is said to differentiate it from T. eransi. In Lady Bruce's 
drawings of the T. brucei of Uganda posterior granules are 
shown in the short and stumpy types, but not in the long typ^s. 
In the drawings of T. dimorphon (T. brucei ?), Khartoum, 
granules are seen in the posterior half of the long forms. 

e Reports of the Sleeping Sickness Commission of the Royal 
Society,” No. xi, section 27, plates 4 and 5. 
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These granules were seen as frequently in the pos- 
terior as the anterior half, and were present in all 
forms of the parasite. Some types contained three 
or four granules close to and as large as the kineto- 
nucleus, which could only be distinguished by its © 
association with the flagellum. In some specimens 
the nucleus appeared diffuse with granules embedded 
in its substance; in others granules appeared to be 
situated in the undulating membrane close up to 
the flagellum. 

In some individuals the granules in the anterior 
portion of the body have showed the peculiar 
arrangement described by Kinghorn and Yorke! in 
connection with the human trypanosome of North- 
East Rhodesia, viz., “a row along either side of 
the trypanosome with a clear strip of protoplasm 
intervening,’’ but in the majority of parasites they 
were not so arranged. 

The nucleus was round or shortly oval, and 
generally situated about the centre. In each 
strain, and especially when stumpy types of parasite 
prevailed, forms were met with having the nucleus 
situated in the posterior third. The number of 
parasites met with in preparations of the peripheral 
blood of rabbits and dogs varied from an average 
of 1 to 500 in 100 fields. Just before death as many 
as twenty in a field could sometimes be counted. 
In sheep, parasites were rarely found, and the 
course of the disease had to be considered from the 
temperature and clinical symptoms. In these 
respects the Sebungwe trypanosome corresponds 
very closely with that met with in animals inocu- 
lated with the original W.A. strain of T. rhodesi- 
ense (Veterinary Journal, 1911, p. 41). 

The following measurements were made of 
trypanosomes obtained from the original first 
passage rabbits :— 



































| 
Strain Rabbit No | Minimum Average | Maximum 
' Microns. Microns | Microns 
Human = 1 oil 93.15 . 33 
Deg | 8 > 12.6 21.12 | 31.5 
Goat | 5 | 10.8 20 ; 31.5 
| EN 
WEN MC V Agen 
Average: asy gu, (o AC), Mods | 82 
| i 
[EL EE EEL ED 


The discrepancies in the above may have been 
due to the fact that the preparations from which 
the measurements were made were not taken at 
identical stages of the infection in each host, the 
proportion of types varying considerably from day 
to day. However, the measurements of the 
Sebungwe strains do not differ more from one 
another than do those given by various authorities 
for T. rhodesiense and trypanosomes of the same 
class, as may be seen from the table on p. 117. 

From the above it will be seen that the Sebungwe 
trypanosome in the rabbit—first passage from its 
natural hosts—shows shorter minimum and maximum 








+ Annals cf Tropical Medicine cond Parasitology, March 29, 
1912, vol. vi, No. la, p. 9. 
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PLATE 2. 





A and B. Sheep infected with Sebungwe Trypanosomiasis. 





Sheep infected with the original ** W.A.” strain of T. rhodesiense. 


To illustrate paper by Lr. E. W. Bevan, M.R.C.V.S., * Preliminary Notes on a Trypanosome causing Disease in Man 
and Animals in the Sebungwe District of Southern Rhodesia.’ 
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Brindle Dog “Snap” (Human strain). 
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Brown and White Dog ‘“ Tiddley Winks" (Dog strain). 
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Black and White Dog ‘‘ Bob” (Goat strain). 













20 | 21 | 22 | 23 | 24) 25 | 26 | 27 | 28 | 29 | [16 | 17 | iB | I9 | 20 | 21 |22 |23 [24 | 25 | 


| 47 | 
ME! 3 IM EMEM M 
DaN Hinana Nipo di nid 
FFEHETESEETHHEEH TEHTAIEEN EET 
PEELE HEHE ETHERNET | 
EIER CIA TEEN N HERRER BAWHN AM 
ee LEER EPA EREEE EE LE N HALLE: VII 


XL SELCA 
sisbltsisistsists isis siete 
fol felilelelilelefel+l+i+i tis tloloit+tisit+iololtl+ it YES 


The beginning of the Temperature Chart of a Dog inoculated with T. gambiense (Laveran and Mésnil). 
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A CoMPARISON OF MEASUREMENTS OF VARIOUS 





TRYPANOSOMES. 
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Sebungwe Trypanosomiasis. 


Microns| Microns Microns 




















Human strain Bevan Rabbit |11.0 | 23.15 | 33.0 
Dog j is - 12.6 |21.12 | 31.5 
Goat - ME - 10.8 | 20.0 | $1.5 
Average... 11.46 | 21.42 | 32.0 
T. rhodesiense. 
Microns;Microns;Microns 
Stephens and | Rabbit ' 14.0 | 19.4 | 27.0 
Fantham | 
ss Various 12.0 | 23.6 | 39.0 
hosts | 
Kinghorn and | Human | 18.25 21.25 | 39.0 
Yorke 
s Game [11.75 31.88 | 35.5 
35 Fly 13.0 | 21.67 | 36.25 
T. gambiense. 
Microns! Microns| Microns 
| Bruce | Rabbit |13.0 | 22.1 | 33.0 
T. brucei. 


] 


| — Bruce | Rabbit 


Microns. Microny crus 


18.0 | 23.2 | 38.0 








forms than allied species of trypanosomes, but 
that the average corresponds very closely with 
Kinghorn and Yorke’s estimate of T. rhodesiense as 
inet with by them in man, game, and flies. 


CLINICAL SYMPTOMS. 


Rabbits have become very emaciated, but have 
not shown the cedema of the head which charac- 
terized the infection produced by the strain of 
trypanosome obtained from W.A. one of the first 
to become infected with the human trypano- 
somiasis of the Luangwa Valley. 

Dogs.—There has been no marked difference in 
the symptoms set up by the various strains of 
trypanosomes. Dogs have shown intense anemia 
and weakness, and have rapidly wasted away. 
During the last few days they have appeared dull 
and sleepy, and have remained lying upon their 
sides in a helpless condition. When called by their 
names they have wagged their tails, but made no 
attempt to rise. Opacity of the cornea has 
developed in each case. No marked cdema of the 
face has been noted. The temperature charts here- 
with of the three dogs may be compared with that 
given in the English edition of Laveran and Mesnil’s 
work on ‘‘ Trypanosomes and Trypanosomiases,'' 
p. 386. | 

Sheep.—tThe progress of the disease in sheep has 
been slow, and characterized by marked and pro- 
longed elevations of temperature. Shortly after 
inoculation some degree of cedema of the face 
has developed, and it was at first thought that 
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this symptom closely identified the disease with 
that caused by the so-called T. rhodesiense, but this 
cedema did not inerease to the same extent as did 
that of sheep inoculated in 1909-10 with the 
Luangwa trypanosome, but rather showed a ten- 
dency to reduce. The same results were obtained 
with each strain. 

Rats.—Since the above observations were made 
we have received from the Onderstepoorte Labora- 
tory a number of white rats with which experi- 
ments can be more rapidly and economically per- 
formed. 

It is too early to venture upon a diagnosis of the 


parasite with which we have to deal. The pre- 
sence of the small ''tadpole " types in elose 
association with and inseparable from ''nagana ’’ 


types is very confusing and might suggest that we 
are dealing with a mixed infection were it not tor 
the fact that the same phenomenon has been met 
with in subinoculated animals, whether the virus 
has been derived from man, dog, or goat. It 
seems improbable that two species of trypanosome 
should exist coincidently in three distinct species 
of host. 

The fact that posterior nuclei have been fre- 
quently found does not justify us in regarding this 
parasite as T. rhodesiense, inasmuch as such forms 
have been met with by Blacklock in a strain of 
T. brucei from Uganda, by Wenyon in an animal 
trypanosome of the Bahr-el-Ghazal, and by Yorke 
and Blacklock in a strain of T. equiperdum. 

It will be noticed that no reference is made in 
this report to the results obtained in Rabbits Nos. 
4 and 6 and their subinoculated animals. These 
have necessitated a separate series of experiments 
which are not yet completed, but which are of 
sufficient interest to merit a separate report which 
will be presented in due course. 

Blood smears taken by the members of Dr. 
Fleming's party, and independently by Mr. Jack, 
Government Entomologist, from wild animals shot 
in and around the Sebungwe ''fly " area, were 
stained and examined at this laboratory. No para- 
sites could be found in preparations from three 
eland, two zebra, five m'pala, a tsessebe, a roan 
antelope, three duyker, a waterhog boar, two reed- 
buck, a sable bull, and five waterbuck, but in three 
other waterbuck trypanosomes were encountered. 
In one the parasites were very scanty, but in the 
other fairly numerous, on an average one in a 
hundred fields. 

No distinction could be drawn between these 
trypanosomes and those met with in infected 
natives and domestic animals in the Busi Valley. 
They were long forms of the '' nagana "' type, and 
many showed the posterior granulation previously 
referred to. 

Smears were also taken from a dog noticed to 
be sick at Sinamzangwa's Kraal, and these proved 
very rich in trypanosomes of all types, from 
the ''tadpole ° forms measuring no more than 
9.5 microns to the long free-flagellated forms 
85 microns long. Some idea of the varieties met 
with is given by the drawing, showing eleven para- 
sites which presented themselves in three fields. 
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FILARIA LOA CASES: CONTINUATION 
REPORTS. 
By GeorGE C. Low, M.A., M.D. 
Lecturer, London School of Tropical Medicine. 


IN a paper published in the JouRNAL or TROPICAL 
MEDICINE AND HyGIENE, January 2, 1911, on Filaria 
loa, the clinical histories of five cases of infection 
with that parasite were given. At that time 1 
stated that prolonged investigations of individual 
cases were required to clear up much of the 
obscurity which the different symptoms of the 
disease bore to each other. In 1912 (JOURNAL OF 
TROPICAL MEDICINE AND HYGIENE, February 1, 1912) 
I examined the blood of Case III again, and found 
a persisting eosinophilia and a persisting absence of 
embryos in the peripheral blood. Lately I have 
had the opportunity of seeing this case again, and 
also two of the other ones, viz., Cases IV and V. 
The results of the examinations of these cases are 
of great interest, but before going into them in 
detail, one must mention a very interesting paper 
by Meinhof* on the same subject. 

This author had the exceptional opportunity of 
following up a ease of F. loa over many years in 
much the same way as I am doing with my cases 
now. Meinhof’s ease was a lady who went out to 
the Cameroons in 1903. In 1905, after several 
attacks of severe fever, multiple swellings, having 
all the characteristics of Calabar swellings, appeared. 
For the next years these swellings kept coming and 
going, but it was not until May, 1911, that an 
adult filaria appeared. At this date, six years after 
the first swellings were noticed, a male F. loa 
measuring 2 cm. in length was extracted from the 
left eye. In October, 1911, the author examined 
the patient's blood, but did not find filarial embryos 
in it. The eosinophiles were then 8 per cent. On 
December 15, 1911, a filaria appeared under the left 
eye, but was not extracted. On January 4, 1912, 
loa embryos were found, for the first time, in the 
blood, and a differential count of the leucoeytes on 
that same day gave the eosinophiles at 22 per cent. 
On February 2, 1912, a male adult measuring 
24 em. in length was removed from beneath the 
conjunetiva of the left eye, and on various occasions 
embryos were again found in the peripheral blood. 
Another worm was extracted in July, 1912. 

If the date of the infection of Meinhof's case is 
taken at 1905, when the first Calabar swellings 
appeared, then the first adult filaria appeared six 
years afterwards and embryos eight months after 
that, i.e., almost seven years from the beginning of 
the infection. Such a result helps to explain the 
persisting absence of embryos in some of the cases 
now to be described. 

Case. III.—After seeing this case on January 2, 
1912, the patient returned to Africa, but to a non- 
endemie area. From that date until he was seen 
again in London, April 7, 1918, his filarial mani- 
festations were few in number, no further Calabar 


* *Zur Klinik und Morphologie der Filaria und Mikro. 
filaria loa (diurna)," Beihefte zum Archiv für Schiffs- und 
Tropen-hygiene, 1913, Band xvii, Beiheft 2, 





swelings appearing, but once or twice he felt a 
filaria near his left eye, and on another occasion. 
had the sensation of one wriggling about under the 
skin in front of his left ear. His blood examination 
(April 7, 1913), the eighth, gave the following 























results :— 
Reds 4,500,000 | Size and shape of corpus- 
Whites 7,400 cles normal. No malarial 
H:emoglobin 90 % ) or other parasites. 
DIFFERENTIAL, 
| 

Numberof | | Number of 

leucocytes Percentage leucocytes per 

counted cubic millimetre 
Polymorphonuclears ... 285 oT | 4218 
Large mononuclears ... 21 4.2 310.8 
Lymphocytes ... “es 125 25 1850 
Eosinophiles ... d 66 13.2 976.8 
Transitionals ... $34 2 0.4 29.6 
Mast cells via - 1 0.2 | 14.8 

Total ... ..| 500 100.00 | 7400.0 


A E 


Five slides of blood each containing 20 c.mm., 
i.c., 100 c.mm. in all, were examined for filaria, but 
the results were again absolutely negative. The 
eosinophilia, however, as the table shows, persists 
as it did in 1912, and this fact, together with the 
appearance of the filaria in the vicinity of the eye, 
points to the infection still going on. 

As I have already stated in previous communica- 
tions, the failure to find embryos at any given time, 
even though large quantities of blood are taken, 
does not necessarily mean that they may not have 
been present in the intervals between the examina- 
tions. 

This on the whole, however, is unlikely, because 
when embryos once appear they are remarkably 
constant in their presence, and may be found at 
any time during the day over periods of years (vide 
Case V later). In a ease of Sir Patrick Manson's 
at the London School of Tropical Medicine which 
I used to study the same thing occurred, and I 
have also seen it in others as well. 

I think, therefore, that the absence of embryos 
in the eight different examinations made on Case III 
over a prolonged period of time mean that for some 
reason or other they have never been there. 

Case IV.—After my examinations of this case 
during 1910 and the early part of 1911 the patient 
returned to Northern Nigeria in February, 1911, 
the endemie area in which he acquired the disease. 
In the course of his following tour he five times got 
a fleeting swelling on the back of the right wrist. 
These swellings came up suddenly, they did not feel 
hot, there was no pain, and they only lasted a day 
or so (Calabar swellings). In April, 1912, he got 
boils which kept coming and going until his arrival 
in England, June, 1912; they then disappeared, and 
he has not had them since. During his tour he had 
one attack of fever, and on some other occasions 
felt somewhat off colour, but had no temperature. 
Since his return home no further indications of 
filariasis have manifested themselves. 
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The physical examination showed all the patient's 
systems to be practically normal; the spleen was 
very slightly enlarged, the blood examination was 
made on September 3, 1912, with the following 
results :— 














Reds 4,880,000 Size and shape of red 
Whites 8,200 corpusclés rfect. No 
Hemoglobin 95 % ) malarial or other parasites. 
DIFFERENTIAL. 
Number of Number of 
leucocytes Pereentage | leucocytes per 
counted cubic millimetre 
Polymorphonuclears ... | 262 52.4 4296.8 
Large mononuclears ... 18 3.6 295.2 
Lymphocytes ... us 131 26.2 2148.4 
Eosinophiles ... iis 85 17 1394 
Transitionals ... vu 9 0.6 49.2 
Mast cells e s] 1 0.2 16.4 
Total yes oe 500 100.0 8200.0 





Four slides of blood each containing 20 c.mm., 
that is, 80 c.mm. in all, were examined for filarie, 
with negative results both as regards F. loa and 


F. perstans embryos. An embryo of the latter, it 
may be remembered, was seen once in 1910, but 
that infection has now apparently completely died 
out. 

It is now practically two years since I first 
examined the patient, and it is well over two years 
since he first saw his filaria in his eye, i.e., four 
years in all. 

Further, fugitive swellings have uppeared in the 
last years on his arms, and this probably means 
that there are more adults moving about in his 
subcutaneous tissues. Re-infection cannot also be 
excluded in this case, as he returned, as mentioned 
above, to an endemic area. 

Embryos have not yet appeared in the blood, but, 
as the blood-count shows, the eosinophilia still per- 
sists, and is higher than it was at my first examina- 
tions. 

Case V.—The synopsis of this case in my paper 
in the JOURNAL oF TropicaL MEDICINE AND HYGIENE 
of January 2, 1911, was as follows: '' This is a some- 
what remarkable case; the patient had been over 
three and a half years away from the endemic area 
(all that time living in this country), and had never 
presented any signs of filarial infection. I simply 
examined his blood on the off-chance of something, 
as he had been in Nigeria, and was rewarded by 
finding the embryos. His subsequent history 
should be interesting.” 

After writing that paper I again saw the patient 
on February 21, 1911, and 20 c. mm. of blood taken 
in the morning showed thirty-six filarie present. 
After this date I lost sight of him until the other 
day (April 8, 1913), when he came to see me again. 
During the last two years he has been abroad, but 
never in a F. loa endemic area. 

During the whole of this time he has never shown 
the slightest signs of Calabar swellings or of any 
filaria moving about either under the skin or about 
the eyes; he has lately, however, complained of & 


little breathlessness and a suspicion of some pre- 
cordial pain with slight palpitation. Whether this 
has anything to do with the F. loa infection or 
not it is difficult to say, but in this connection it is 
interesting to note that Meinhof's patient also 
developed cardiac symptoms, c.g., irregularity of 
the heart, with some increase in the diameter 
towards the left. 

I made a careful physical examination of the 
heart, but could detect no increase in its size, nor 
were there any murmurs indicative of organic 
disease. As the patient was and had been a heavy 
smoker I suspect tobacco may have had something 
to do with it. 

A complete blood examination gave the follow- 
ing :— 














Reds 5,160,000 Size and shape of corpus- 
Whites 7,400 cles perfectly normal. No 
Hemoglobin 100 % ) malarial or other parasites. 
DIFFERENTIAL. 
Number of Number of 
leucocytes Percentage leucocytes per 
counted cubic millimetro 
Polymorphonuclears ... 264 52.8 | 3907.2 
Large mononuclears ... 26 | 5.9 i 381.8 
Lymphocytes ... p 117 23.4 ` 1731.6 
 Eosinophiles ... sa 86 l 17.2 1272.8 
Transitionals ... E 4 0.8 59.2 
Mast cells a oe 3 0.6 44.4 
Total d gi 500 


100.0 | 7400.0 





Examination for Filaria, 12 noon.—Five slides 
containing 20 c.mm. of blood each were examined. 
The following numbers of filarie were counted in 
each: 46, 37, 42, 35, 36, or a total of 196 in 100 


.c.mm. of blood, e.g., an average of 39.2 per slide. 


These embryos had all the anatomical and other 
characteristics of those of F. loa, being quite typical 
in every respect. Of course, the time at which the 
blood was taken (12 noon) would show the embryos 
at their greatest number, but, even granting that, 
such a number per 20 c.mm. of blood* must mean 
quite a good infection of adults. 

Why these should have never come near the 
surface of the body it is difficult to say; possibly 
they are living in the deeper tissues of the chest 
or abdomen; but even so, one would have thought 
that in the long period of time the patient has had 
his infection, some of them would have come up 
under the skin. One thing the history of this 
individual case emphasizes very clearly is the long 
time that such an infection may persist. Two 
years have now elapsed since I examined the patient 
in 1911, and to that time have to be added the 
three and a half years which elapsed between his 








* I now always use the measurement 20 c.mm. of blood 
as my standard, and would suggest that other filariologists 
might adopt the same. By doing so more harmonious results 
would be obtained in the comparisons of numbers of filari;v 
present in the blood at any given time. The blood is blown 
out on to a slide, spread into a film, dried, dehemoglobinized 
by placing in water, fixed and then stained in the usual manner. 





leaving Nigeria and my first. examination of him. 
This makes five and a half years away from the 
endemic area. That the fecundity of the breeding 
adults has not diminished in the last two years is 
also shown by the number of embryos per 20 c.mm., 
this coming out at practically the same as in 1911. 

Other points of interest brought out by the com- 
plete blood-counts of these cases are that the infec- 
tion does not produce anwmia. The red corpuscles 
are just about normal in numbers, and their size 
and shape are good. The leucocytes again are not 
influenced, 7,000 per e.mm. or thereabouts being 
the usual thing. In differential leucocyte counts 
eosinophilia is the feature in the blood, and this is 
a distinetly high one, much more so, for example, 
than in cases of F. bancrofti. 

Not only are these cells differentially increased, 
but they are absolutely so as well. Normally taking 
the leucocytes as 7,000 per c.mm., the eosino- 
philes should total from 140 to 280 per c.mm., but 
as will be scen from the details of the examinations 
given above, in F. loa infections, they are absolutely 
increased to as high as from 976 to 1,394 per c.mm. 

What this means is by no means clear. It may 
be produced by some toxin exereted by the worms, 
but if this is so it certainly does not appear to 
influence the general health detrimentally, or at 
least as far as one can determine clinically. 

With Leiper's diseovery of & chrysops as the 
intermediate host of F. loa our knowledge of the 
life history of this parasite is gradually becoming 
complete. We can, for example, easily distinguish 
the embryos from those of F. bancrofti, and prac- 
tically all that is required now is to solve the riddle 
of why, in so many cases of the infections, embryos 
are so long in appearing in the peripheral blood. 
Do some cases oecur in which they never appear at 
all? Clinically also, several points require solution. 

One must, before concluding, refer to the most 
instruetive and interesting paper by Fülleborn* on 
the morphology and differential diagnosis of micro- 
filarie, which has recently appeared. In it the 
distinction. between loa and banerofti embryos is 
summed up most clearly, and many excellent plates 
give all the details of the minute anatomy of these 
and the other human embryos. His system of 
measurements should be adopted by all workers on 
the subject of filariasis. 





CLIMATIC AND OTHER FACTORS INFLU- 
ENCING THE HEALTH OF EUROPEANS 
IN UGANDA AND EAST AFRICA.+ 


By Dr. A. R. Cook. 
C.M.S., Uganda. 


Dr. Cook prefaced his remarks by giving his 
personal experiences when landing and his experi- 
ence with members of his party. 

Climatic Conditions in Uganda.—The word climate 
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* “ Beiträge zur Morphologie und Differential diagnose der 
Mikrofilarien," Beihefte zum Archiv für Schiffs- und Tropen- 
hygiene, 1913, Band xvii, Beiheft 1. 

t Paper read before the Association of Medical Officers of 
Missionary Societies. 
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connotes a complex of conditions, not only that of 
teniperature, but also the pressure of the atmo- 
sphere, the prevailing winds, the actinic effects of 
the sun's rays, and intimately bound up with the 
climate are the bites of insects, and lastly, there 
is dust. 

Temperature.—The diurnal range in Uganda is 
extremely small, and the person who arrives in the 
country fresh from home, seeing little rise of tem- 
perature in the day, thinks the climate is a very fine 
one ; but it is really a very bad one. 

Look outside now and see what deplorable con- 
ditions you live in in England! In comparison that 
of Uganda is delightful in the extreme. But 
although the climate of England is deplorable, yet, 
in that very deplorable condition which God has 
given to the Anglo-Saxon, so varied, we see one of 
the factors in producing a character of that kind 
which calls out all the moral forces of a man, 
and in this we have the secret of a high national 
character. 

We find in Uganda the range of temperature is 
very small. The adaptability of à European for a 
climate depends very much on the range of climate. 
In many places during the year there is a very wide 
range of temperature, but in Uganda the lowest 
temperature recorded by myself was 599 F. and the 
highest 86° F.; I think you will realize the 
significance of such a thing. The ordinary low 
temperature of the day is 65° F., and it rarely rises 
above 859 F. The temperature varies between 65° 
and 859 F. year in and year out. This must affect 
the physical condition. What we feel in Uganda is 
chill. There is no cold. With the very narrow 
range of temperature the climate is distinctly 
enervating to any European. You feel after a time 
that you must more and more bring your moral 
forces into play. You get up feeling tired each day. 

We all know the immense advantages of the cold 
bath. If you are exposed to great and sudden heat 
the well-trained body has the cutaneous arterioles 
in a very responsive condition; that is very largely 
lost in Uganda. 

Having this temperature in Uganda, when we 
come home we find the vessels have to be retrained 
to stand the cold. When one inquires of people 
home from the Tropies, one realizes that those who 
have had a small range of temperature feel the 
cold of England very much, and feel it for several 
years. Very few Europeans are able to keep up 
the cold bath which they used to enjoy in England. 
Sometimes we find people who keep it up for a year, 
but sooner or later the inevitable result follows and 
they get no reaction after the bath. At first, 
though the water is not cold, you feel chilly and 
depressed afterwards, and it is even more dangerous 
should you be earrying, as many do, the germs of 
malaria, as a cold bath is apt to rouse these into 
activity. 

When I was travelling in the Sudan from Uganda, 
about a six-weeks’ journey, marching to Mongalla, 
I eame to a very well-known unhealthy station. 
When I got to this place, after a long march of 
twenty miles, I was kindly put up by the Govern- 
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ment Official on the spot, and, not wishing to keep 
him waiting, I departed from my invariable rule and 
took a cold bath, not waiting for the water to be 
boiled as usual. I had hardly emerged out of the 
bath when I had a headache and my temperature 
suddenly rose til the next day it was 1059 F. 
Almost as speedily it went down again, and after 
forty-eight hours was normal. I felt fatigued and 
exhausted. I had been taking 5 gr. of quinine a day, 
and I think there is very little doubt that what 
happened was that the unusual conditions had 
stimulated into activity latent germs. I would point 
out, as will be seen by these symptoms, that one 
cannot take a cold bath with impunity if not 
accustomed to it. It takes some time to retrain 
this cutaneous responsiveness. 

During the last time when I was on furlough, in 
1897, I did not venture to bathe the whole time, 
but this time I resolved to do so, in spite of dis- 
agreeable sensations. We were staying at Woola- 
combe Bay, where we had probably as favourable 
circumstances as anywhere this summer. I took 
my temperature before going into the sea, and I 
found the temperature depended upon the length 
of time I spent in the water. After staying only 
twenty minutes in the sea my temperature dropped 
6°. The impression left on my mind was that one 
did not get the glow one used to get. One had to 
undertake active exercise on getting out of the sea. 
If I had sat down on a rock I should have been 
decidedly depressed in health, but by running about 
I regained a normal condition. 

In observing the health of people coming from 
Uganda to the English winter one finds a tendency 
to bronchitis. Many children who are born out 
there are especially liable to bronchitis when they 
come home. One family left Uganda some years 
ago with several children, and one boy has had 
bronchitis every Christmas regularly since then. 

Now we will turn to a more cheerful aspect, that 
of the good to be derived from a sojourn in England. 
Although the sea bathe is unpleasant there is no 
doubt it tones up the system. It is quite interesting 
to see the effect of the English climate on the colour 
of children. Our two children when we came home 
exhibited tropical pallor, and although they were 
pale during the summer, as the autumn came 
on a proportionate colour came, and now they have 
as rosy cheeks as any children, which is no doubt 
due to the tonic effect of the cold. 

Nervous System.—There is a certain amount of 
neuralgia associated with malaria. A man is not ill, 
but he gets run down. Irritability is a sign of a 
heightened nervous system which is too often put 
down to idiosynerasy. All the reflexes are height- 
ened. When I wish to find what is the general 
condition of health I try the knee-jerks, and it is 
very striking to see the brisk reaction of people who 
have been for some time in Uganda. We notice 
especially the effect of small stimuli, as, for in- 
stance, the effect of a sudden noise. 

We see the effect of loneliness on missionaries, 
especially in the case of individuals inclined to look 
on the dark side of things. It is shown more even 
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in men than women. Loneliness may affect very 
injuriously the health of the man who has been left 
a long time alone. In fact, there may be in cases 
unstable equilibrium. 

With regard to.insanity, we see the effect of the 
climate where there has been a direct family history 
of insanity. This point is of immense importance 
to medical officers, and neglect to consider it may 
lead to disastrous effects. 

Next there is the question of insomnia. My own 
plan is to divide sleeplessness into insomnia and 
mere sleeplessness. 

Speaking to medical confreres, few of us have 
undisturbed nights, and for many years I have 
slept badly myself, and I am frequently wakened 
in the night and find a difficulty in getting to sleep 
again, yet I would not for a moment allow that 
there was any insomnia in my case. 

With reference to many of those people who think 
they suffer from insomnia, one finds when one 
carefully goes into the case that they are not 
suffering from insomnia, and one can set their mind 
at rest by explaining to them the difference between 
insomnia and mere sleeplessness. 

Many have a certain heightened, keyed-up con- 
dition which is really produced by the great mental 
effort of preparing for the mission field. It is 
particularly necessary that medical officers should 
look into the method of cram which is carried on 
in colleges where the knowledge is given in so-called 
tabloid form, and concentrated head-learning is 
stuffed into them. This is by no means the best 
preparation, and it gives effect to a restless state 
of mind. 

The nervous system is the first that shows signs 
of stress and strain. The second most important is 
the 

Vascular System.—High blood-pressure is very 
uncommon in the Tropics. Narrowing our inquiry 
to missionaries, it is very seldom the case. I have 
not often taken a blood-pressure under 95 and 
seldom above 120. 

Again, there may be organic heart diseasc. It 
is very seldom that a person escapes with this con- 
dition after the very careful medical examination 
to’ which they are submitted before they go out. 
At the same time some cases of organic heart 
disease with compensation may do very well. 

Tachycardia is very important to our mind. It 
connotes a difficulty, that of slackened control of 
the veins. I mean a much looser term by this— 
undue frequency of the pulse. We find it in people 
who have been a considerable time in the Tropics. 
The pulse is unduly sensitive to posture—lying 
down 60, standing up 80. 

I have taken trouble by X-rays to map out the 
area of the heart to see where it is dilated, out of 
position, and so on. The dimensions of the heart 
by X-rays are more or less normal. Undoubtedly 
the condition improves on getting home to a colder 
climate. I think there is no harm at all if pre- 
eautions are taken, and I do not think it is in itself 
any contra-indieation to sending a person to the 
mission field. 
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Irritability of the Bladder.—Certain missionaries 
suffer from irritability of the bladder. In a certain 
proportion of cases the irritability is undoubtedly 
due to chemicals, sometimes due to tea, or to the 
undue concentration of the urine. 

Digestive System.—There is remarkably little 
indigestion among the missionaries in Uganda. 
Perhaps this is due to the large proportion of 
vegetable diet. 

I have never seen a single case of appendicitis 
out there during the sixteen years that I have been 
in Uganda. One of our doctors had an appendix con- 
dition which needed the removal of that organ while 
at home, but he had no attacks while in Uganda. 

Cutancous System.—The cutaneous system is 
very little affected. 


INFECTED INSECTS AND WORMS. 


Here there is a tremendously rich field for re- 
search. Among the lethal insects which surround 
us there are mosquitoes, ticks, tsetse, sandfly, &c. 

The Problem of Malaria is still the problem of 
great importance. We are all of us quite unanimous 
in the Tropics as to the very close connection 
between malaria and blackwater fever. One can 
almost go far enough to say to a mun, '' You are in 
a ripe condition for blackwater fever.” 

Standing on Namirembe Hill, where the hospital 
is situated, and looking out on the valley, 900 yards 
away is the hill of Kampala, then a mile away is 
another little hill. Possibly 90 per cent. of black- 
water fever cases come from these two hills, yet 
they are only 900 yards away in one case. This is 
due to the fact that there are anopheles there and 
they are often infected. 

Quinine.—I deprecate the use of large doses of 
quinine. One Government doctor gave 80 or 90 gr. 
I believe the maximum dose which should be given 
in the day is 30 gr., or even 20. This should be 
kept up for a few days, then give 10, and then 5 gr. 
I think we ought to use different sorts of quinine. 
It is no use to treat every form by one sort. For 
several years we used the sulphate. Now we use 
very largely the hydrochloride, and I think on the 
whole it has done better, but one cannot say even 
with this that you never get blackwater fever. 

Occasionally the taking of even 5 gr. of quinine 
produces insomnia, or muscular tremors or in- 
digestion, and the addition of some bromide may 
prevent this. 

A senior Missionary was carried into Mengo one 
day suffering from & double benign tertian attack, 
and refused to take quinine, as he said it made him 
feel so nervous. I gave him a hypodermic injection 
of morphia with quinine, and he did not know that 
he was taking it. When he recovered I told him, 
and his delusion was shattered. 

One eannot speak too highly of the great use of 
cuquinine in children. I have found it useful in 
several very serious attacks. It can be given to the 
children in jam or butter, and they take it without 
knowing. It can be given in slightly larger doses to 
adults. 

A well-known engineer, who came to me suffering 
from malaria, said he could never touch quinine, and 
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his doctor in India forbade him. We gave him 
large doses of euquinine, and he took it without 
knowing it, with the result that his temperature 
dropped to normal. 

In pregnancy the salt I like is the tannate or 
hydrochloride with bromide. 

Does Blackwater Fever Need Invaliding ?—When 
Dr. Koch eame to Mengo we consulted together 
over a case of blackwater fever, and he told me that 
he had given up invaliding anyone with blackwater 
fever. He believed his system of taking quinine 
every eight or nine days was completely successful, 
and in only one case had it failed. Then the man, 
after taking quinine, washed it down with a dozen 
lager | 

There is no system of prophylaxis by quinine 
against malaria that you can guarantee not to be 
followed by blackwater fever. The system of 5 gr. 
of quinine daily is in my own opinion the best 
method, taken just as one takes a lump of sugar in 
a cup of coffee in the morning. There is no harm 
at all if one goes on for months or for years. 

When I went to the Sudan and led a party of 
young fellows, pioneers of the Sudan Gordon 
Memorial Mission, we pitched our tent at Bor, and 
one could hardly imagine a worse place. South of 
us the Belgian Government had had to abandon a 
station, and north of us the Austrian R.C. Mission 
had had to withdraw. I told the men that they 
must take 5 gr. of quinine each day, and they did 
so, and for twelve months we got practically no 
attacks. I had just a few attacks of fever with a 
temperature of 1009 F. after I had been especially 
fatigued. I am sure that all kept their health 
through that dose of quinine. When I had to go 
one man departed from the rule; the reason he gave 
for omitting the dose was that he was so healthy. 
As a result he speedily got fever. 

Selection of Candidates.—Vor some years people 
were a little relaxing in the selection of candidates, 
and the Medical Officers here have had the greatest 
difficulty in persuading them that Uganda is not a 
health resort. 

A Government officer asked his friend whether he 
was finding much company on the road to Uganda. 
“ Yes," he replied. ''I see plenty of fools going 
up and invalids coming down!" 

Extreme Value of Previous Medical Training.—- 
What a training like Livingstone College does for 
men is simply invaluable. You will find this the 
testimony wherever medieal men have come across 
those who have been through the training. It helps 
to dispel the evil effects of funk. 

The training also helps to dispel the evil effects 
of ignorance, both as to diagnosis and treatment. 


DiscussioN. 


In answer to some questions, Dr. Cook said :— 

We have had men who have taken 10 gr. quinine 
on two days in the week. I do not think 10 gr. 
twice a week at all sufficient in sub-tertian. 

If a moderate attack of blackwater fever, I believe 
in changing the station first and not invaliding. 
People may be allowed to return to the country after 
two attacks. 
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Some Missionaries go about freely when on duty 
with a beetroot complexion; others are completely 
protected from the sun. 

With regard to the irritability of the bladder being 
due to quinine, in one case not a grain of quinine 
‘had been taken for many weeks together. In 
another case a Missionary had two attacks of black- 
water fever, and then was living in another place 
where there was no blackwater fever, and yet had 
irritability of the bladder. 

Advisable not to let any Missionary go out with 
tachycardia. Take the pulse repeatedly. 

In connection with accepting candidates with the 
history of family insanity, other conditions would 
have to be very favourable, i.e., the nervous stability 
of the candidate. 

Of the six Missionaries I mentioned who had near 
relatives suffering from insanity three of them 
suffered from irritability—not moral. 

Cutaneous System.—Doils are not unduly com- 
mon. Very few kinds have needed medical aid. 

As regards dysentery, this is quite common in 
Uganda. I think it is due to at least two causes: 
(1) Flies; (2) nearly all the dysentery is of vascular 
type. 
With reference to the hypodermic method of 
administering quinine, we have given quinine in this 
way in hundreds of cases, chiefly in cerebral malaria 
and in children. 

If a fever resist quinine insistently, undoubtedly it 
is not malaria. 

If one gets a chill one is almost certain to have it. 

Quinine is used per rectum in cases of infants. 


MÀ u uuŘ—— 


Unusual Cascs of Hydatid Disease.—Hall, in the 
Australasian Medical Gazette, February 22, 1913, 
reports two unusual cases of hydatid disease. The 
first case had suffered from hydatid disease of the 
liver, and after being operated upon for this 
developed a hydatid cyst in the scar of the opera- 
tion wound. Such a condition is extremely rare, 
Dr. Clelland, who has been compiling a biblio- 
graphy of hydatid disease in Australian medical 
literature, having failed to find a similar case 
recorded, while the author himself can find no 
allusion to such a case in any of the text-books at 
his disposal. The other case was one of double 
hydatid cyst of the lung. One of these cysts was 
opened and drained, the patient having a rather 
alarming hæmorrhage through the tube, as well as 
considerable hæmoptysis, after the operation. 
Later it was discovered that what was supposed to 
be a pleural effusion was really another cyst, and 
this was, drained at a second operation. The 
adhesion which had formed around the site of the 
first operation wound prevented much collapse of 
the lung and consequent hemorrhage, with the 
result that the patient stood the operation much 
better than the first one. The author comes to the 
conclusion that when double or multiple hydatid 
cysts are present in the lungs they should be 
opened separately, or at least one first and the 
others at a subsequent operation. 
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COLLOSOL ARGENTUM.—ITS USE IN SPRUE 
AND POST-DYSENTERIC CONDITIONS. 


COLLOIDAL preparations of metals have been 
known for some time, but the ‘‘ collosols ’’—or 
chemically prepared colloids—are a very recent 
addition to our list of therapeutic agents. 

So far two collosol preparations are available for 
use, namely, argentum and hydrargyrum, but 
within the past few weeks copper has been added 
to the number. The argentum preparation pos- 
sesses an interest of itself, for it has been shown 
by Mr. Crookes's investigations that as & bactericide 
silver possesses superlative qualities. Upon a 
silver coin, for instance, bacteria cannot live, 
whereas upon copper coins they thrive, and also 
on gold coins they are to be found. 

It is no doubt this property of silver which 
accounts for the universal desire for silver cups, 
spoons, forks, &c., for domestic use, bearing out 
the principle that it is practical use and not mere 
ornamentation which accounts for many of what 
we have come to look upon as mere decorations. The 
most marked instance of this is the presence of 
curtains over our windows; originally of fine muslin, 
with fine mesh calculated to exclude (malaria) 
mosquitoes and other insects, the curtains remain 
with us, although the danger from malaria in 
England no longer exists. Experience showed the 
curtains were useful in preventing malaria, 
although the part played by mosquitoes in its 
spread was not understood, and they are present 
to-day in our houses as decorations merely, and 
with a mesh which is no longer fine, but enriched 
with '' patterns °’ which cannot exclude insects. 
Similarly, the desire for silver for practical use, 
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although the scientifie reasons for the desire were 
not interprcted until lutely, has also led to its use 
for ornamentation. Mr. Crookes mentioned to the 
writer the action of silver as a preservative by its 
power of destroying organisms in the case of cut 
flowers. Mr. Crookes placed cut flowers in vases 
or bowls of different materials, glass, earthenware, 
tin, copper, brass, aluminium, &c., and in silver, 
and found that cut flowers kept many days 
longer in silver vases than in any of the others he 
experimented with, and found that the water in 
which the flowers stood remained freer from 
organisms when of silver than in the case of any 
other of the receptacles employed. 

The ‘‘ collosol’’ preparations consist of metals 
in suspension as solid particles of extremely minute 
dimensions, and they microscopically show marked 
‘ Brownian '" movements. It is believed that the 
action of eollosol depends upon the physical con- 
dition of the metals rather than upon their specific 
action as metals. Moreover, the peculiarity of the 
metals reduced to the collosol state does not end 
here, for it is said that their action is parallel with 
that of organic ferments, so much so that they have 
been termed metallic ferments. 

In the Lancet of February 3, 1912, Mr. C. E. A. 
MacLeod, F.R.C.S., gives an account of many ail- 
ments in which he has proved the benefits of 
collosol preparations, and it was Mr. MacLeod's 
experiences, and after consultation with Mr. 
Crookes, that the writer determined to try collosol 
argentum in cases of intestinal lesions. 

Experimentally, it has been shown that collosol 
preparations inhibit fermentative processes, and it 
occurred to the writer that this property was one 
calculated to benefit cases of sprue in which in- 
testinal fermentation is perhaps the most prominent 
feature of the disease. Moreover, it has also been 
shown that amongst other bacteria upon which 
eollosol preparations act, it is recorded that the 
Bacillus coli communis is killed within ten seconds. 
This fact also still further induced the writer to 
administer the drug; and yet more confidently, see- 
ing that the intestinal flora are legion, that no 
mierobe is known that is not killed in laboratory 
experiments in six minutes. 

The first case in which the writer administered 
the drug was one in which sore tongue, enormous 
fermented stools, and the usual symptoms of sprue 
were present. The dose was one drachm of collosol 
argentum (Crookes) thrice daily for two days; the 
effect was immediate, the fermentation in the stools 
ceased immediately, the stools became somewhat 
watery and of a green colour, masses of gelatinous- 
looking material, stained of a bright green, were 
passed, aud the patient felt ‘‘ bad ’’ in an indefinite 
way, and ascribed her feelings to the medicine. For 
this reason the administration was stopped after two 
days—six doses in all. The stools did not again 
become bulky or frothy; in fact, the “ sprue stools ”’ 
had disappeared, and in seven days after leaving 
off the drug the patient passed a stool normal in 
bulk, in shape and colour. 

Experience has shown that the dose (60 minims) 
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was much larger than necessary, and although with 
'* eollosols '' there is an absolute freedom from toxic 
effects to the human organism, the writer found 
that even with 5 minims the stools showed the 
greenish colour referred to above, and that fer- 
mentation disappeared. 

The writer has also used collosol argentum in 
post-dysenteric states, and in (so-called) colitis in 
patiénts returning from the Tropics with marked 
benefit. 

The writer now administers the drug as follows: 
The patient is given a couple of teaspoonfuls (2 
drachms) of castor oil on waking, and three hours 
afterwards collosal argentum in doses ranging: from 
9 to 60 minims in a tablespoonful (4 oz.) of distilled 
water; food may be given two hours after the drug 
has been taken. It is unwise to give the drug soon 
after food as digestive fermentation is checked by 
the collosols. 

On the second morning the drug may be given 
early morning on waking, and continued on succeed- 
ing mornings until the fermentation in the stools 
ceases, or until they become green-tinged. Usually 
two or three doses suffice, and even one dose of 
10 minims served to check the fermentation char- 
acteristic of sprue stools. 

The writer now combines the collosol argentum 
with the rigidly ''mest'' diet which he has 
advocated and used for the past fifteen years. 

An interesting paper by Dr. H. C. Drury on 
"The Celiac Affection” appeared in Dublin 
Journal of Medical Science of April, 1918. This 
affection, although it so far has been described 
in England as occurring in young children only, 
bears a close resemblance to sprue—the bulky stools, 
their pale colour, their porridgy consistence, and 
their frequently frothy condition, combined with 
marked wasting of the body, all present a picture to 
the practitioner in the Tropics which suggests sprue. 
All kinds of diet and drugs failed until Dr. Drury put 
his patients on a '' meat " diet—raw meat, meat 
extracts, &c. Drs. Gee and Finny had also pre- 
viously tried ‘‘ meat ’’ diet in ‘‘ the cceliac affection °’ 
with success. These experiences are a corroboration 
of the value of meat treatment in intestinal lesions, 
and the writer, after full fifteen years’ experience, 
has never had occasion to use milk, except on an 
occasional *' fast day,” during which for twenty-four 
or forty-eight hours a '' change '' seemed indicated. 
But even with meat fermentation at times super- 
venes, and when the patient is convalescent and when 
a fuller diet is observed acid fermentation of the stool 
at times returns. This may be checked by collosol 
argentum in small doses properly administered. 
That the use of this drug is rational it cannot be 
gainsaid, for fermentation  betokens bacterial 
activity of a pathological type, and the destruction 
of these organisms by the silver preparation is a 
safe and effective method of dealing with this, the 
determining factor in sprue. 


J. C. 
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STUDIES ON PNEUMONIC PLAGUE. 


Protective Masks and Pnewmonic Plague. 
(Continued from p. 112.) 


M. A. BARBER and Oscar TEAGUE* carried out 
experiments to determine the efficacy of various 
masks for protection against pneumonic plague. 
They write: During the epidemic of pneumonic 
plague which raged in Manchuria during the winter 
of 1910 to 1911, it was believed and, toward the 
close of the epidemic, was experimentally demon- 
strated, by Strong and Teague, that sputum in the 
form of invisible droplets containing viable plague 
bacilli was frequently suspended in the air near the 
coughing pneumonic-plague patients. There was 
every reason to believe that even the smallest 
number of these bacilli inhaled into the lung would 
lead to infection, and that this was, in fact, the com- 
mon mode of infection in pneumonie plague. The 
obvious method to protect against such infection 
was to interpose a barrier to the passage of these 
droplets into the mouth and nostrils. With this 
object in view, masks were worn quite generally by 
physicians and attendants when in the presence of 
plague patients or suspected cases. That protec- 
tion was afforded by the masks apparently went 
unquestioned and, without the sense of security 
, that their use gave, the mental strain in connection 
with the work would have been almost unbearable. 

The total number of deaths that occurred among 
physicians, nurses, attendants, and inspectors dur- 
ing the recent epidemic of pneumonie plague in 
Manchuria will never be known. The following 
death roll at Fuchiatien, the Chinese city near 
Harbin, shows that the total must have been 
extremely high. 

List of Deaths of Anti-plague Staff at Fuchiatien. 
—Doctors, 1 out of 20; students, 1 out of 29: 
native practitioners, 4 out of 9; police inspectors, 
2 out of 31; police, 30 out of 688; sanitary police, 
11 out of 206; mounted police, 5 out of 80; firemen, 


5 out of 20; coolies, 102 out of 550; cooks, 4 out . 


of 60; ambulance parties, 69 out of 150; soldiers, 
63 out of 1,100; total, 297 out of 2,948. 

In South Manchuria the plague sanitary corps 
suffered a loss of 122 persons, among whom were 
one Japanese, one English, and forty Chinese 
physicians. This represents 2.66 per cent. of the 
total plague mortality in the districts concerned. 

The presumption is that all the members of the 
sanitary corps wore masks. The masks were, how- 
ever, not worn constantly nor were they always 
properly adjusted; coolies were often seen with the 
masks hanging around their necks instead of being 
over their mouths. Hence the high death-rate of 
the sanitary staff cannot be regarded as proof of the 
inefficiency of masks. 


—— ae -— c n -— — Ce et 


* Philippine Journal of Science, Section B., vol. vii, No. 3, 
June, 1912. 
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In Mukden the mask which was almost univer- 
sally employed consisted of a pad of absorbent 
cotton about 16 by 12 em. and about 1.5 em. thick; 
this was wrapped in gauze, the ends of which were 
tied at the back of the head. A many-tailed 
bandage composed of three layers of gauze with 
holes for the eyes was tied around the entire head, 
and served to press the mask firmly against the 
face and keep it snugly in place for hours at a time. 
When first put on, this mask was decidedly uncom- 
fortable, but after a few minutes one became some- 
what accustomed to it, and could wear it for two 
or three hours at a time. There was, however, 
always an intense feeling of relief on removing it. 
This type of mask is designated in the discussion 
to follow as the ‘‘ Mukden mask.” 

The following experiments were undertaken with 
the idea of determining whether this Mukden mask 
is, in fact, an efficient barrier against the passage 
of plague bacilli into the lungs and, also, whether 
or not other types of masks are more efficient. 

At the International Plague Conference held in 
Mukden in April, 1911, Broquet, the French dele- 
gate, demonstrated & mask '' copied from those used 
by doctors in the epidemic of the fourteenth cen- 
tury as shown in old books." It consisted of a 
hood of light canvas or khaki cloth, covering the 
entire head and drawn in at the neck. In front 
was a window of mica. No experiments had been 
performed to test the efficacy of this mask. We 
shall refer to this type of mask hereafter as the 
'" Broquet mask." It was not used during the 
recent epidemic of pneumonic plague in Manchuria 
with the exception of & few times by Broquet him- 
self. 

Preliminary tests indicated that a hood of heavy 
Canton flannel with a nap was more effective in 
holding baek B. prodigiosus than hoods of lighter 
cloth such as the one demonstrated by Broquet. 
Instead of mica for the window, Barber and Teague 
used sheet celloidon such as one sees in the storm 
curtains of automobiles. The hood was made nar- 
row at the neck so that it would spread out over 
the shoulders and could be drawn in and tied snugly 
around the neck. Comparative experiments were 
made with this mask and the Mukden mask; the 
subjects wearing the two masks were forced to 
breathe air containing B. prodigiosus simulta- 
neously for the same length of time. 

B. prodigiosus was selected for the experiments 
as being entirely harmless and easily recognizable 
on account of its pigment production. An ordinary 
throat atomizer was used for making the spray, but 
with the idea of getting smaller droplets the rubber 
bulb was removed and a stronger air blast was 
obtained by using an automobile pump. 

Special precautions were taken to avoid accidental 
contamination with B. prodigiosus on removing the 
mask. The subject was clothed in an operating 
gown and, in the case of the Mukden mask, his 
head was covered with a cloth and the eyes pro- 
tected: by automobile goggles. The spraying was 
generally done in a small, single-roomed stable, 
which was boarded up on all sides to keep out the 
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light and to avoid, to a eertain extent, currents of 
an. The gowns, and head-cloths were re- 
moved after the subjects had left the stable and 
before they entered the laboratory building. One 
of the authors attended to the spraying and ex- 
posure of the subjects, the other endeavoured to 
keep himself and his laboratory room free from 
D. prodigtosus and made the necessary plate cul- 
tures in order to determine the result of the test. 
At first the saliva, taken before and after the spray- 
ing, was smeared over agar plates, but later it was 
found that small pleces of moistened cotton, placed 
in the nostrils and before the mouth (underneath 
the Mukden mask), rendered the test much more 
delicate. 

Agar plates were exposed during the course of 
the ‘experiment in order to obtain an indication of 
the living B. prodigiosus that were in the air 
around the mask at the time. 

Experiments showed that neither the Mukden 
mask nor the heavy Canton flannel Broquet mask 
i» able to hold back completely B. prodigiosus 
when they are sprayed in large numbers continu- 
ously for a period of three minutes about the heads 
of the subjects. As this Broquet mask is the most 
efficient of all the masks with which we have ex- 
perimented, it follows that none of our masks can 
withstand this test. The fact that the moist cotton 
from the centre of the Mukden mask contained 
many B. prodigiosus shows that some of the 
B. prodigiosus passed directly through the mask; 
or, in other words, that the inefficiency of this 
mask is not due solely to the fact that the bacilli 
pass around the edges of the cotton pad or through 
the free spaces at the sides of the nose which were, 
perhaps, only imperfectly plugged with cotton. In 
this experiment the masks were subjected to a much 
more severe test than would occur in practice; 
nevertheless, it presents conclusive evidence, we 
believe, that these masks do not offer absolute pro- 
teetion against infection with pneumonie plague. 

In another series of experiments, three minutes 
after spraying had been stopped, Canton flannel 
Broquet mask subject and Mukden mask subject 


vouule "Ny 


were taken into room and allowed to remain for 
ten minutes. Living B. prodigiosus were very 


numerous at the beginning of the test, but de- 
ereased very rapidly "during the ten minutes that 
the subjeets were exposed. This must be regarded 
al&o as a very sevore test, though by no means so 
severe as the preceding one. The Broquet mask 
withstood the tests, while the Mukden mask failed 
to hold back all the B. prodigiosus. This ex- 
periment, therefore, demonstrates clearly the 
superiority of the Broquet mask over the Mukden 
mask. 

In a third series, the two subjects entered the 
room six minutes after stoppage of spraying, and 
remained in for ten minutes. This test was an 
extremely light one. A Petri dish exposed during 
the first three minutes that the masked subjects 
were in the room developed only 280 B. prodigiosus 
eolonies, and another, during the last three minutes, 
only twenty-nine colonies. In spite of the small 
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number of living B. prodigiosus that were in 
the air, the Mukden mask failed to hold back all 
of them. We are inclined to believe that this test 
is even a less severe one than that to which the 
masks were subjected during the recent plague 
epidemic in Manchuria, as the coughing patients 
in the crowded wards must have been throwing 
out hundreds of fine droplets almost continuously 
and, on account of the low temperature, the plague 
bacilli in these droplets must have remained sus- 
pended in the air in a viable condition for a con- 
siderable period of time. Since we have found 
repeatedly in tests which were not severe that the 
Mukden mask allowed bacilli to pass, we are forced 
to the conclusion that the sense of security felt by 
those who wore this mask in the Manchurian 
epidemic was not justified. 

Experiments were carried out in a cold-storage 
room measuring about 2.5 by 3 metres at a tem- 
perature of 129 C. A 24-hour agar culture of B. pro- 
digiosus was suspended in about 40 c.c. of 0.5 per 
cent. sodium chloride solution and filtered twice 
through cotton. A portion of this suspension was 
sprayed by means of a throat atomizer connected 
by rubber tubing with a two-cylinder force pump, 
such ns is used in filling automobile tyres. The 
spraying was continued for a period of two minutes, 
the spray being directed toward all portions of the 
room. The pump was then removed and the door 
of the cold room quickly closed. A period of two 
hours was allowed to elapse, and then the three 
masked boys were hurried into the room and the 
door was closed behind them. They remained ten 
minutes in the room. During this time each held 
in his hand an open Petri dish containing solidified 
agar and closed it immediately after leaving the 
cold room. 

Boy No. 1 wore 
Canton flannel Broquet mask. 
against accidental contamination with B. pro- 
digiosus were UU Boy No. 8 wore a mask of 
wet gauze. Strips of gauze were boiled and while 
still warm were squeezed out and applied loosely 
over the lower portion of the face from the eyes 
to below the chin. The gauze was not in layers, 
but was placed irregularly as in surgical dressings 
which are intended to absorb pus. A many-tailed 
bandage with holes for the eyes, such as is used 
with the Mukden mask, pressed the moist gauze 
firmly against the face and held it snugly in place. 
This mask was about five or six centimetres thick 
over the mouth and became thinner toward the 
edges. Goggles were worn by this boy also and the 
top of his head was covered with a cloth reaching 
down to the mask. 

In spite of the long interval (two hours) which 
elapsed between the spraying and the exposure of 
the subjects, this test must be regarded as a very 
severe one, for the plates show that numerous liv- 


a Mukden mask, boy No. 2 our 
The usual measures 


ing B. prodigiosus still remained suspended in 
the air at the time of the exposure. Furthermore, 


the number of living bacilli in the air in the cold 
room remained practically constant during the ten 
minutes of the test, while in the seeond series of 
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experiments carried out in a warm stable there was 
à rapid decrease. This experiment shows again the 
superiority of the Broquet mask over the Mukden 
mask. It also proves that B. prodigiosus may 
pass directly through the cotton pad of the Mukden 
mask, for a piece of moist cotton placed near the 
centre of the pad contained B. prodigiosus after 
the test. The mask of wet gauze also failed to 
hold back all the bacilli, and is hence inferior to our 
Broquet mask. The experiment does not afford 
any evidence as to the relative efficiency of the 
Mukden mask and the mask of moist gauze. 

Experiment No. 5.—March 1, 1912. The mouth 
of one of the authors was rinsed with sterile salt 
solution and then about 10 e.c. of saliva were col- 
lected in a sterile test tube. One slant of a fresh 
prodigiosus culture was suspended in this saliva 
The resulting suspension was thoroughly shaken and 
then taken a little at a time into the mouth and 
made into a spray by being blown between the lips. 
The spraying was done in a cold storage room at 
9° C. The room was then kept closed for one hour, 
when the three masked subjects were quickly taken 
in and the door closed behind them. They re- 
mained inside ten minutes, each subject holding 
during that time an open Petri dish of solidified 
agar. 

The masks were removed and cultures made as 
in the preceding experiment. 

This experiment was designed to approximate 
more nearly to the conditions that occurred in 
Manchuria. It seemed possible that the viscid 
sputum of pneumonie plague might form larger 
droplets than the salt solution of our experiments 
and on that account be unable to pass through the 
masks. Preliminary tests were made by taking 
B. prodigiosus into the mouth and then holding 
Petri dishes containing solidified agar immediately 
before the mouth while talking or coughing. It 
was found that under these conditions B. prodi- 
giosus were emitted in too small numbers and too 
inconstantly for the method to be satisfactory in 
testing our masks. Swabbing the vocal cords with 
the bacilli might have given satisfactory results, 
but this was not tried. Instead of this, it was 
decided to blow saliva containing B. prodigiosus 
between the lips, thus converting it into a spray. 
The droplets of saliva produced in this way appa- 
rently passed through the masks as readily as the 
salt solution droplets from the atomizer. This 
experiment furnishes strong evidence that droplets 
of sputum from pneumonic plague patients may be 
able to pass through the Mukden mask. 

General. Discussion.—The protocols which have 
been cited could be supplemented by numerous 
others giving similar results. 

While these experiments furnish evidence that 
fine droplets of sputum of patients suffering from 
pneumonic plague may pass through the mask that 
was so widely used in Manchuria, yet they do not 
at all indicate that this mask was entirely without 
value. Obviously, the mask would: hold back gtoss 
visible partieles of sputum which are sometimes 
thrown out in coughing. Moreover, in our experi- 


ments, When B.  prodigiosus were recovered 
from the nostrils, it is probable that in the same 
test without the mask far greater numbers would 
have entered; in other words, it seems probable 
that great numbers of bacteria that otherwise 
would have entered the nose and mouth, remain 
on the surface of the mask and in its substance. 

Hence we believe that masks should be worn by 
those attending pneumonie plague patients, but 
that they should not be regarded as affording 
absolute  totectiun against infection ; bearing this 
in mind: even when masked, one should remain in 
the near vicinity of the patient only so long as is 
necessary for the work in question. 


CONCLUSIONS. 


(1) The *' Mukden mask ' in general use during 
the epidemic of pneumonic plague in Manchuria, 
during the winter of 1910 to 1911, does not prevent 
the passage into the mouth and nostrils of B. pro- 
digiosus when contained in small droplets sprayed 
around the mask. This mask consists of a pad of 
absorbent cotton held over the mouth and nose 
by à many-tailed gauze bandage. 

(2) À hood of heavy Canton flannel cloth, cover- 
ing the entire head and tied in snugly at the neck, 
withstands much severer tests than does the 
Mukden mask. It does not, however, offer an 
absolute barrier to the passage of B. prodigiosus 
into the mouth and nostrils of the subject. This 
mask, with a window in front, is not more incon- 
venient nor more uncomfortable than the Mukden 
mask. 

(3) It is shown that the inefficiency of the Muk- 
den mask is not due solely to the fact that the 
mask fails to conform to the configuration of the 
face, but that the bacteria may pass directly 
through the mask; for a pieec of moist cotton 
placed in the centre of the mask was found after 
the test to contain B. prodigiosus. 

(4) It is believed that, although masks hold back 
many bacteria that would otherwise pass into the 
mouth and nostrils, nevertheless their use during 
the recent epidemie of pneumonie plague in Man- 
churia lent a false sense of security which may 
have led to the taking of unnecessary risks. We 
believe that these experiments fully Justify the 
conclusion that masks such as were used in that 
epidemie do not offer an absolute protection against 
pneumonic plague. 


[We desire to make due acknowledgment 
for the lengthy abstracts here given, and 
to congratulate the authors on the interest and 
importance of their work. The studies on pneu- 
monie plague contained in this number of the 
Philippine Journal of Science form a contribution 
of great value to our knowledge of this important 
disease and contain much that is quite new. The 
new data here given to medical science make but a 
small part of the whole report, whieh will remain 
as a elassie for all future students of plague. 


H. M. H.] 
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The Health of the Canal Zone.—Phillips, Acting- 
Chief Sanitary Officer of the Canal Zone, in sub- 
mitting his report of the Department of Sanitation 
for the month of January, 1913, states that the 
total number of deaths from all causes among 
employees was 51, divided as follows: Disease 32, 
and violence 19, giving the annual average per 
thousand of 7.37 and 4.37 respectively. 

Among employees for the month of January of 


each year the annual average death-rate per 
thousand was as follows : — 
1905, 15.40; 1900, 40.93; 1907, 25.62; 1908, 


12.72; 1909, 10.98; 1910, 10.5 
8.10; 1913, 11.74. 

The annual average death-rate per thousand in the 
cities of Panama and Colon, and the Canal Zone, 
including both employees and civil population for the 
month of January of each year, was as follows :— 


7; 1911, 10.14; 1912, 


1905, 46.55; 1906, 47.70; 1907, 35.12; 1908, 
26.66; 1909, 22.86; 1910, 21.26; 1911, 21. 05; 1912 
17.67; 1918, 23.24. 


In segregating according to race, the annual aver- 
age death-rate per thousand from disease among em- 
ployees was: For whites 3.82, and for blacks 8.49, 
giving a general average for disease of 7.87. For 
the same month during 1911, the annual average 
death-rate per thousand from discase among whites 
was 1.89, and blacks 6.283, giving & general. average 
of 5.07; and in 1912 from disease among whites 
7.57, and blacks 3.98, giving a general average of 
4.86. 

Among employees during the month, deaths from 
the principal diseases were as follows: Hæmo- 
globinurie fever, 2; lobar pneumonia, 5; malaria 
fever, E. A., 2; organic dise: n of the heart, 2; 
tuberculosis, 8; typhoid fever, 1; leaving 12 deaths 
from all other dise: ses, and 19 s from external 
vicience. 

No cases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus dur- 
ing the month. 

—————_@—___—. 
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LESSONS ON ELEMENTARY HYGIENE AND SANITATION 
WITH SPECIAL REFERENCE TO THE Tropics. By 
W. J. Prout, C.M.G., M.B., C.M.Edin., 
Medical Adviser to the Colonial Office, &c. 
Third Edition. Sixth Thousand. London: J. 
and A. Churchill, 7, Great Marlborough Street. 
1913. 


This useful little manual on elementary hygiene 
and sanitation has now reached a third edition. 
That it should have done so indicates how valuable 
and popular it has been. The present edition runs 
to 184 pages, and has been brought thoroughly up 
to date. It is divided up into fourteen lessons, 
with a note on personal hygiene and a conclusion 
containing a summary of what has been learned in 
the different lessons. Its aim is to form an ele- 
mentary text-book for the use of schools in the 
Tropies, and for this purpose it has rightly 
succeeded. 
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THE EFFECT OF DRAINAGE ON HEALTH IN 
THE CITY OF NEW ORLEANS; A STATIS- 
TICAL STUDY.* | 


By J. BrRNEY GurHRIE, M.D., 
Professor of Clinical Medicine, Tulane University of Louisiana. 

(Studies from the Laboratories of Tropical Medicine and 
Hygiene, under the direction of Creighton Wellman, Tulane 
University of Louisiana, No. 82.) 

THE city of New Orleans has been through a 
greater variety of experiences in regard to health 
matters than any other city on this Continent. 
Settled in 1718 on a narrow strip of alluvial land 
along the bank of the Mississippi, lying in the midst 
of à cypress swamp, and subject to yearly overflow 
until 1728, when the first levees were constructed, 
the city was the centre of a large commerce with 
Europe and with the Tropies. With no maritime 
sanitary regulations, it was little wonder that 
epidemic diseases of temperate and tropical coun- 
tries obtained a foothold here from time to time. 
During several years of the last century both 
Asiatic cholera and yellow fever occurred simul- 
taneously and produced a mortality frightful to 
contemplate. The year 1832 furnished the most 
striking instance, in which year the death-rate 
mounted to 147 per thousand, exceeding one out of 
every seven of the city’s population. The period 
of the city’s greatest growth, 1880 to 1860, was 
marked by its two severest epidemics. This is not 
surprising when one takes into account the large 
number of persons non-immune to yellow fever who 
had come in from other states. Yellow fever was 
considered endemic. 

Sanitary maritime regulations involving inspec- 
tion of vessels at tropical ports of sailing, together 
with close scrutiny of crew and passengers at the 
mouth of the river, and mosquito destruction on 
ships, have made the introduction of yellow fever 
extremely unlikely; but it will always be a source 
of anxiety and labour until all the tropical Americas 
are free from it. However, the measure whereon 
the safety from epidemics rests, the ridding premises 
of small collections of water, is one of the phases 
of drainage—a problem of mosquito destruction 
solved alike in Havana, New Orleans, and Panama. 
The introduction into New Orleans of a case of 
yellow fever would cause no panic and no epidemic; 
for the greater part of the breeding places of 
Stegomyia have either been destroyed or rendered 
harmless through screening. If we leave out of 
consideration artificial inoculation of actual blood, 
there is no means of transmitting the disease known 
to science, except by the bite of this insect after 
having bitten a person sick with yellow fever. 

In consequence of these variations in health 
conditions, and in consequence, perhaps, of a lack 
of frankness in times past, New Orleans has 
suffered, and indeed still suffers, from a misappre- 
hension regarding its health conditions on the part 
of the people of the United States. Fortunately 
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the root of the evil has been eliminated by the 
expenditure here of twenty millions of dollars on 
drainage, sewerage, and water supply during the 
past twelve years. The necessity of perfect honesty 
in the matter of notification of the existence of 
infectious disease is generally conceded. The busi- 
ness community and those in authority are now 
thoroughly alive to the importance of a policy of 
absolute frankness in all health matters. To-day 
New Orleans is in & position to court investigation 
of its health conditions; and to-day no one need look 
forward with apprehension to a visit of any length 
to New Orleans at any season of the year. It is to 
be hoped that these facts will become generally 
known, and that the knowledge will serve to remove 
the existing handicap. 

In addition to the mosquito-borne disease, yellow 
fever, there has existed from the earliest times in 
New Orleans another scourge of low-lying lands 
likewise dependent for its propagation on a particular 
mosquito carrier—malaria. Formerly the entire 
population suffered from some form of malarial 
infection, and the mortality from this cause was 
enormous. Men now living and practising medicine 
tell of the most pernicious forms of the disease 
originating within the city’s built-up district. Every 
settlement in a swampy area as it increases in 
population shows a diminishing death-rate from 
malaria. This results from drainage put in to make 
possible the paving of roadways, which cannot be 
The same is true of 
agricultural districts, but to a less extent. Here 
the chief factor in stimulating drainage operations 
is the cultivation of lands. This cultivation is 
possible only after making provision for carrying off 
water. When the lands are put under the plough 
evaporation is very much increased, and the amount 
of standing water still further reduced. 

Such drainage as had been done in New Orleans 
incidental to the maintaining of roadways open to 
traffic had, even up to 1900, materially improved 
health conditions; but the greater part of the task 
was still undone. "The problem has been peculiarly 
difficult. The area of the city is 196 square miles, 
and of this only 41 square miles are improved. "The 
yearly rainfall is about fifty inches. Downpours of 
more than six inches in a single afternoon are a 
matter of record. The surface of the ground is flat, 
and the difference in level but slight, the highest 
point being fifteen feet above the mean gulf level, 
and the lowest one foot below. .It becomes neces- 
sary, therefore, in order to get rid of the rainfall 
in anything like a reasonable time, to establish an 
artificial system with a gradual and uninterrupted 
fall to the main outflow canals. From these the 
water must be pumped up to the sea level again and 
discharged. The varying height of the Mississippi 
(from mean gulf level to twenty feet above mean gulf 
level) makes it impossible to use the river to carry 
off the rainfall without enormous operating expense 
for pumping. Hence, Lake Pontchartrain, which 
is practically always at sea level, has been utilized 
for the drainage outlets, and the average lift in out- 
lets is fifteen feet, decreasing to ten feet during 
storms. 


130 - 


On the other hand, it would be most unwise from 
a sanitary standpoint to use the lake to receive the 
sewage of the city, and the river becomes the only 
possible outlet for the contaminated waste water. 
A second system, therefore, has been installed for 
this, lying at a greater average depth than the 
drains proper, with the main sewer emptying into 
the Mississippi. The main sewer lies at about 
twenty-four feet below sea level, and the average 
resultant lift, including friction in the outflow pipe, 
is thirty-five feet. This is increased during periods 
of high water to fifty-five feet. Actually one-third 
of the total rainfall of the city finds its outlet 
through the sewer system proper. 

The system of drainage was set in operation in 
1900, and the sewer system in 1906. It should not 
be thought that before this there was no provision 
for taking care of the storm water, as this was not 
the ease; but the fall in the then existing system 
was inadequate, and the pumps were insufficient to 
get rid of a heavy volume of water in a reasonable 
time. Large areas lacked proper connection with 
the drainage canals, and floods were exceedingly 
frequent. Water stood in sheets in certain districts 
for days, and even weeks at a time, disappearing 
either by slowly oozing through a rather impervious 
soil, by evaporation (likewise a slow process), or by 
flowing over the surface to the nearest available 
outlet. To-day local floods occur in certain: districts 
in which there has been delay in construction of the 
secondary drains, or after extraordinary downpours. 
Visible standing water is becoming a rare sight. 

The general death-rate in New Orleans during 
1890 to 1899 was 28; that of the following decade, 
1900 to 1909, 21.5, the computation being on the 
basis of United States census returns, adding each 
year 10 per cent. of the ten-year increase of 
population. These figures were computed by Mr. 
George Earl, Superintendent of the Sewerage and 
Water Board (to whom I am indebted for the above 
data regarding the present drainage system), and 
include both white and coloured population, and 
deaths of non-residents occurring in Charity Hos- 
pital. In considering these figures, we must bear 
in mind that New Orleans has about one hundred 
thousand negroes, and that this element in the popu- 
lation maintains a death-rate about 40 to 50 per cent. 
higher than the whites. If it were not for this 
“ white man's burden ” of ignorance and super- 
stition and shiftlessness, the showing would be 
better; for the white population, including deaths in 
Charity Hospital, gives a death-rate of 18.3 per 
cent., less than the average of American cities in 
general. The charted curve of mortality rates in 
New Orleans took a rather sudden drop in 1900, the 
year the drainage system proper was put in opera- 
tion, and it has been steadily declining ever since. 

Students of sanitary conditions lay it down as a 
principle that the improvement of drainage con- 
ditions brings about a diminution in malaria and in 
respiratory diseases. In order to study the effects 
on mortality rates under these conditions, the writer 
undertook a study of the mortality statistics of 
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pneumonia, of tuberculosis, and of malaria in New 
Orleans for a period of thirty-two years, 1880 to 1911 
inclusive, computing the death-rate on the basis of 
United States census reports, adding each year one- 
tenth of the ten-year increase. The death-rate was 
computed for the period before the installation of 
the drainage system proper, 1880 to 1899, and 
compared with the period, 1900 to 1911, since the 
drainage installation. This latter period was 
further subdivided at the year 1906, when the 
sewerage system was set in operation and the five- 
year period, 1900 to 1905, was compared with the 
seven-year period, 1906 to 1911. There was no 
appreciable diminution to be noted in the figures 
representing mortality from pneumonia and tuber- 
culosis, and the tabulations are not included in this 
paper; but those representing the malaria mortality 
are most striking. 

The decade, 1880 to 1889, gives a mean mortality 
from all forms of malaria of 149.8, with the 
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Curve of Death rate from Malaria in City of New Orleans— 
33 years, 1880 to 1912— Based on Estimated Population 
from U.S. Census, adding each year 10 per cent. of ten 
years’ Increase. 


maximum for thirty-two years of 180 per one 
hundred thousand occurring in 1886. 

The decade, 1890 to 1899, shows a mean malaria 
mortality of 125.5 per one hundred thousand. 

The twelve-year period, 1900 to 1911, shows 23.3 
per one hundred thousand. 

The first five years of the drainage period, 1900 
to 1905, after the installation of the drainage 
system proper and before the installation of the 
sewerage system, give a mortality of 37.8 per one 
hundred thousand. 

In the seven years, 1906 to 1911, during which 
time both systems have been in operation, the 
mean mortality per one hundred thousand is 13, 
and the smallest death-rate from malaria in thirty- 
two years occurs both in 1910 and 1911, namely, 
9 per one hundred thousand, a diminution from the 
maximum of 180 in 1886 of exactly 2,000 per cent. 
The recently published statistics for 1912 show that 
the malaria death-rate for last year is even less 
than for the two preceding years—viz., 8.8 per 
one hundred thousand. 

The morbidity from malaria could be studied only 
in the reports of the Charity Hospital, and by com- 
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munication with physicians whose experience ex- 
tended into both periods. The records of total 
admissions to the Charity Hospital with diagnosis 
of malaria in any form were compared for two five- 
year periods, 1895 to 1899 (previous to the instal- 
lation of the present drainage system) and 1906 to 
1910 (subsequent to the operation of both drainage 
and sewerage systems). For the first period, 1895 
to 1899, there were 6,369 patients with diagnosis 
of malaria admitted out of a total of 39,434 ad- 
missions, making 16.9 per cent. For the second 
period, 1906 to 1910, there were 1,893 patients 
diagnosed as malarial out of a total number of 
admissions of 47,731, or 3.9 per cent. Here we 
find a diminution of 15 per cent. in morbidity in 
the second period (after the operation of combined 
drainage and sewerage system) as compared with 
the first period (previous to the installation of the 
present drainage system). 

The writer is aware that the above mortality and 
morbidity figures are subject to errors of diagnosis. 
It is probable that errors have occurred, but such 
errors would not be sufficiently great to make the 
statistics valueless, especially as they coincide with 
the conclusions of numerous individuals who have 
had the matter under uninterrupted observation. 

The writer has always lived in New Orleans, and 
during the last fourteen years has continually 
followed the practice of examining the blood of 
such patients as came under his charge with 
symptoms pointing at all to the existence of 
malarial infection, so that such errors as are above 
mentioned are, to a certain extent, minimized in 
his own experience. It is his opinion that malarial 
infection in New Orleans has almost ceased to exist. 
The only cases he has seen during the last two 
years, which had not received infection elsewhere, 
were among dairymen living on the outskirts of the 
city or among labourers along the docks during a 
low stage of the river. These were all simple 
tertian infections. This experience is corroborated 
by his colleagues, Professors Elliott, Bass, Lemann 
and Weis, of the Department of Medicine of Tulane 
University of Louisiana, who in personal com- 
munications agree with him in the view that the 
cases which they see now in which death occurs 
from malaria are cases infected elsewhere. Doctor 
Joseph Holt, a clinician of long experience, also 
confirms the above opinion. Fatal types of malaria 
have ceased to exist in New Orleans; very little of 
any type is to be seen at present, and none at all 
in the districts drained, sewered, and paved. The 
reason is that enopheline mosquitoes have been 
banished from all but the outskirts. 

It is a victory won by drainage over disease. It 
may be difficult to classify exactly the part played 
by the work done in the rural districts of Louisiana 
and of other Southern States which send their sick 
to New Orleans to be treated, and the part played 
by the operations in the city of New Orleans itself; 
but from a sanitary standpoint the conclusion is 
obvious that the results have been achieved by 
getting rid of the breeding places of that species of 
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anopheline mosquitoes which alone can transmit 
the infection from one person to another. 

What has been done in New Orleans can be done 
in the rural districts of Louisiana, Mississippi, and 
Alabama. The laws of Louisiana are now so framed 
that a drainage district for the issuance of bonds can 
be readily formed and drainage operations perfected. 
The present faulty drainage systems in compara- 
tively extensive areas lying along the Mississippi 
River and its tributaries, and the malarial con- 
ditions resulting therefrom, are due in a measure 
to the blocking of the various small streams which 
would normally flow into these rivers. The block- 
ing of these streams has been done at the point of 
their entrance into the larger river. This has been 
incidental to the construction of levees along the 
main streams, as it is impossible to construct a 
system of levees along both banks of all these minor 
streams. The burden of the maintenance of the 
levee system along the larger streams has been 
very great in itself, and drainage has been sacrificed 
to economy. 

In closing let me make a plea for drainage primarily 
instituted for sanitary purposes, then: health and 
immigration will come to the districts so drained, 
and capital will come to develop the richest lands 
on our continent. 


ES dup 


THE TREATMENT OF SUPPRESSION IN 
BLACKWATER FEVER. 


| By Huon BrANNUS BSTANNUS, M.D.(Lond.), 
Zomba, Nyassaland, 


Some eight years ago, when I was face to face 
with my first case of blackwater fever in which the 
urine measurement was small, I puzzled over the 
probable cause of suppression, and came to the 
conclusion that blocking of the kidney tubules was 
the only reasonable explanation. 

Having a short time previously seen a case of 
acute nephritis with suppression operated on under 
the mistaken diagnosis of calculus suppression, with 
nothing but good results, I wondered whether relief 
of tension in the kidney in the suppression of black- 
water fever by nephrotomy would be beneficial. 

Since then double nephrotomy has been per- 
formed actually for the suppression of acute 
nephritis, and operative intervention has been, I 
believe, advocated in blackwater suppression by one 
author to whose paper I cannot at the moment find 
reference. The pathological conditions underlying 
the suppression of blackwater fever have now been 
demonstrated by Barratt and Yorke and others, and 


the prophylactic treatment of suppression by flush- 


ing the kidneys, which one had carried out before 
empirically, has now been put upon a rational 
basis. | : | 

It still appeared to me that where suppression 
had occurred, the tubules being blocked and dis- 


tended by débris, with strangulation of the kidney 


within its capsule, treatment by incision, as has 


been done in acute nephritis, would be the correct 
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procedure, but until the present time no case had 
come under my care actually with suppression, 
means for prevention of its onset having always 
succeeded. I have never seen any case reported in 
which surgical means had been adopted for the 
treatment of blackwater suppression, and for 
reasons which are mentioned later I have thought 
it worth while to publish the single case detailed 
below. It will be recognized that my remarks are 
only intended to deal with cases of acute suppres- 
sion in the early stages of the disease, and not with 
that occurring later on. 

M., male, aged 25, a planter, was admitted 
to hospital at 11.30 a.m. on November 3, 1912, 
with a history of ‘‘ blackwater ' commencing 
twenty-two hours before. He had travelled some 
25 miles in a hammock, and had not passed water 
for two or three hours before admission. 

Interrogation elicited the following history: 
Patient returned from England to a cotton estate’ or: 
the Shiré River nine months ago, and during this 
period had been in the habit of taking 10 gr. of 
quinine sulphate, in tabloid form, each Wednesday 
and Thursday. About a month before the present 
illness, however, he had an attack of '' fever,” but 
did not take any extra quinine. Patient had never 
had blackwater fever before and was of very tem- 
perate habits, being a teetotaler and non-smoker. 

The onset of the '' blackwater '" was on a Satur- 
day; on the previous Wednesday and Thursday he 
had taken his usual quinine, on the Friday he was 
very well, but on Saturday at noon he felt ill and 
feverish, and took 10 gr. of phenacetin, followed an 
hour later by 10 gr. of quinine sulphate in tabloid 
form. Half an hour later '' blackwater ’’ appeared, 
accompanied by rigor, vomiting and diarrhoea. 

The patient was a man of good physique, with 
no signs of organic disease, icterus fairly marked. 
The spleen not palpable, the heart not dilated but 
sounds rather of a tic-tac type. Pulse, 108 per 
minute. Temperature, 100.69 F. Respirations, 15 
per minute. A catheter passed did not draw off a 
single drop of urine. During the next twenty-four 
hours vomiting and diarrhcea were very troublesome, 
but were much relieved by a mustard leaf to the 
epigastrium, and starch and opium enemata. Eight 
ounces water containing 30 gr. sodium bicarbonate 
were given every hour by the mouth, saline under 
the skin, cupping over the loins and digitalis, but no 
urine appeared in the bladder. I, therefore, with 
the patient's permission, decided to operate before 
his condition was any worse. A wire to my nearest 
medical assistance found the medical officer away, 
but later in the day, on his return to his station, it 
was promptly responded to by Dr. Eldred, to whom 
my best thanks are due. Having travelled 100 
miles, he administered chloroform at 9 p.m. on the 
4th inst., and having exposed the left kidney by the 
usual loin route and freed it from the surrounding 
capsule, I incised the capsule from pole to pole, and 
the bulging purple grey organ was then incised 
through the middle two-thirds of its free edge; 
bleeding was not very free at first. Gauze plugs 
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were led down to the bed of the kidney, and to the 
unsutured wound, dressings were applied. 

On return to bed the patient's condition was satis- 
factory, though later in the night restlessness 
necessitated the use of a hypodermic injection of 
1 gr. of morphine given with digitalein. 

On the following day (November 5) it was found 
that there had been free oozing from the wound, 
and some 12 oz. of dark-brown fluid containing 
brown colouring matter were withdrawn from the 
bladder. 

General condition of patient good, comfortable, 
and without any distressing symptoms; perspiration 
free. 

During the remaining three and a half days small 
amounts of urine were passed naturally or drawn off 
by catheter (see chart), but the general condition 
progressed unfavourably. 
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There was some cedema of the face, and flatulence 
with abdominal distension and hiccough were also 
troublesome; diarrhea recommenced and tempera- 
ture rose again, while the heart showed increasing 
signs of failure. Symptomatic treatment and intra- 
venous saline injections were then given. 

On the 9th inst. there were a number of uremic 
seizures, followed by coma and death. 

On admission, and subsequently, no malarial or 
other parasites were found in the peripheral blood. 

The principal facts of the case are hemoglo- 
binuria for twenty hours, followed by complete 
suppression for forty-eight hours; nephrotomy 
(unilateral) performed, followed by the passage of 
small amounts of urine beginning within twenty- 
four hours of operation, and going on until death, 
with symptoms of uremia on the morning of the 
fifth day after operation. 

Though I have seen no ease of suppression before 
in my own practice there have been a number of 
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such cases in this country, and, as far as I can 
ascertain, complete suppression has always been 
followed by a fatal termination, and the restoration 
of the functions of the kidneys has never been seen. 

In the above-mentioned case it would appear that 
some slight degree of restoration of function did 
take place, and that such was due to the relief of 
pressure within the kidney by nephrotomy. 

Is it possible that operation at an earlier period 
in the suppression would have been successful in 
saving life? I think very possibly. The difficulty 
which naturally presents itself is to know at what 
hour surgical interference should be considered. 
How long may suppression last to be followed by 
restoration of kidney function in these cases ? 

If a fatal termination were found in every case 
of suppression untreated by operation, then the use 
of a catheter might determine an early surgical 
interference. 

Is there a definite, or more or less definite, period 
for which suppression may last and be followed in 
4 large proportion of cases by restoration of renal 
function ? 

If such exists, then it would constitute valuable 
information in deciding when to seek surgical aid. 

These are questions which I cannot answer, as I 
am not in the possession of sufficient data and have 
no access to them, but it is with the hope of eliciting 
them from others that I venture to publish this 
single incomplete and unsuccessful case. 





SPIDER’S WEB AND MALARIA. 


By FREDERICK KNAB, 
U.S. Bureau of Entomology, Washington, D.C. 


UNDER the above caption Colonel M. D. O'Connell, 
in the Journal of the Royal Army Medical Corps, 
vol. xix, 1912, pp. 491-493, pleads for the web- 
making spiders as effective destroyers of malaria- 
transmitting mosquitoes. It has been generally 
taken for granted that mosquitoes are entangled in 
spider-webs, just as are other diptera, and the 
colonel’s observation supports this view. It is far 
from the writer’s purpose to discredit the spiders, 
and undoubtedly mosquitoes are sometimes their 
prey. Many references to the supposed efficiency 
of spiders as mosquito destroyers occur in economic 
mosquito literature; yet these do not give the im- 
pression of being first hand. Records based upon 
actual observation seem to be exceedingly few. In 
fact, there are more actual observations directly at 
variance with the generally accepted idea than in 
agreement with it. As the writer has already shown 
in a previous paper, mosquitoes (as well as certain 
other species of diptera belonging to the group 
Nemocera) have been observed to choose spider- 
webs as a resting-place and to habitually repose 
there.* In every case the mosquitoes so observed 
have been Anopheles. During the past season the 





* “ Diptera at Home on Spiders’ Webs.” Journ. N.Y. Ent. 


Soc., vol. xx, 1912, pp. 148-146. 


writer was able to confirm these observations and 
determine an additional point. As the records in 
question are probably not generally known, or not 
accessible to the readers of this Journal, it may be 
permissible to repeat them for the sake of clear- 
ness. 

The earliest observations seem to be those of 
Doctors Sambon and Low, and are recorded in their 
account of the famous malaria experiment in the 
Roman Campagna in 1900.1  '' The fully-developed 
Anopheles claviger [A. maculipennis] was found in 
great numbers in the houses, stables, and hen- 
houses, frequently resting on cobwebs.” Theobald, 
in the third volume of his '' Monograph of the 
Culicide,’’ 1908, p. 4, makes the following state- 
ment: '' Generally speaking, it is not usual to find 
gnats or midges thus caught; indeed, they may be 
seen to settle on them and to fly away again.” 

In North America, Mr. W. L. McAtee, in June, 
1911, while at Big Lake, Arkansas, observed 
Anopheles resting in numbers on a spider's web. 
' On a rainy day a large number of Anopheles 
quadrimaculatus were found sitting on a spider- 
web in a hollow tree. Thinking they must be at 
least slightly entangled, I counted on capturing 
them easily. Upon putting my cyanide bottle near 
one the whole swarm rose lightly on the wing, not 
sticking to the web at all. By further tests I found 
they were perfectly at home on the web.’’f 

The writer’s observations were made during the 
past season in the vicinity of the city of Washington. 
Having found that a variety of nemocerous diptera 
frequent spider-webs and habitually rest on them, 
he made further investigations. A suitable locality 
was found along the banks of the Potomac—well- 
wooded, damp, and with numerous rocks, where 
spider-webs abounded on the overhanging rock- 
surfaces and between the crevices. The majority 
of the diptera frequenting the webs were Cecido- 
myidz, and these were sometimes present literally 
in hundreds; second in abundance were certain 
Tipulide, and finally there were Anopheles of both 
sexes. Most remarkable was the fact that all the 
Anopheles observed on the webs belonged to one 
species, Anopheles quadrimaculatus, although a 
second species, A. punctipennis, was present in that 
locality in larger numbers. This latter species was 
found resting on the under surfaces of overhanging 
rocks and other shelters, but it carefully avoided the 
webs. The former, on the contrary, was always on 
the webs. 

Now A. quadrimaculatus, the species which 
frequents the webs, is the North American repre- 
sentative of the European A. maculipennis; indeed, 
by many it is considered identical. In the northern 
United States A. quadrimaculatus is the principal 
malaria transmitter, and over a large area prac- 
tically the only one. The more abundant A. 
punctipennis has been proved incapable of serving 
as the host of the malarial parasites. The form 





+ ** The Malaria Experiments in the Campagna." Brit. Med. 
Journ., vol. ii for 1900, pp. 1679-1682. 
t Proc. Ent. Soc. Wash., vol. xiii, 1911, p. 193. 


134 





found on the webs in Italy by Sambon and Low 
was A. maculipennis, the principal malaria-trans- 
mitter in that region. Thus it appears that in some 
cases at least the spider-webs have no effect in 
checking malaria. 

It is, of course, possible that in other parts of the 
world other. species of Anopheles are caught in 
spider-webs ; but, if so, this has not yet been shown. 
In fact, it has not been possible to find a single 
record of Anopheles caught in a web. These state- 
ments must not induce us to condemn spiders as a 
whole as altogether useless. Perhaps mosquitoes 
other than Anopheles become ensnared, although 
the writer does not recall seeing mosquitoes in 
spider-webs, even where both mosquitoes and 
spiders were abundant. Nor do there seem to be 
concise records of mosquitoes so caught. The hunt- 
ing spiders that frequent dwellings and outbuildings 
no doubt destroy many of the mosquitoes that 
hibernate, or estivate, as the case may be, in these 
situations ; but we have very few actual observations 
on this point. It has seemed to the writer worth 
while to show that generalizations unsupported by 
sufficient and accurate data, with which economic 
mosquito literature now abounds, are likely to prove 
valueless and indeed misleading. 


—— ——, ——— —— 


The Treatment of Leprosy.—In the British 
Guiana Medical Annual for 1911 Minett writes on 
the treatment of leprosy by nastin and benzoyl 
chloride. The work recorded in his paper is a 
continuation of an investigation commenced in 
December, 1908, by Professor Deycke at the Leper 
Asylum, Mahaica, British Guiana. 

The conclusions Minett has derived from his study 
are as follows :— 

(1) That nastin has apparently very little 
beneficial effect on cases of leprosy; (2) a solution 
of benzoyl chloride in oil shows a slightly higher 
percentage of Improvement than nastin; (3) anes- 
thetic cases of leprosy run a definite course, after 
which the disease seems to die out, leaving the 
patient no longer infective; (4) these cases recover 
sensation after a time in areas previously anesthe- 
tic; and after self-amputation only scars remain. 
This is a natural process and takes place without 
any treatment whatever. It is not apparently in- 
fluenced by either nastin or benzoyl chloride; (5) 
nodular cases do not tend to improve naturally as 
above, except in very rare instances; nor do they 
appear to be affected appreciably by either nastin or 
benzoyl chloride; (6) the so-called destruction of 
bacilli is a natural process varying considerably and 
does not appear to be influenced by nastin or benzoyl 
chloride; (7) the variation of the amount of destruc- 
tion of bacilli observed is of limited value as an indica- 
tion of the effects of treatment; (8) benzoyl chloride 
.in petroleum oil is extremely valuable as a nasal 
spray or a paint for ulcerating surfaces, it quickly 
renders the discharge free from the presence of 
bacilli; (9) its regular use for this purpose is 
strongly recommended in leper asylums. 
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TROPICAL DWELLINGS. 


AMONGST the many buildings to be seen at the 
Building Exhibition in London the architect or 
resident in tropical regions can find little to help 
him. The changes not only in the planning of 
houses, but even in the material of which they are 
constructed, show that man has not yet reached 
finality in what is the oldest form of construction 
in which he has engaged. Dwelling houses in 
temperate climates are made of stone, brick, con- 
crete, ferro-eoncrete, lath and plaster, &c., &oc., 
and roofed with slate, tiles, straw thatching, peat 
and turf thatching, or some one of the many devices 
and material now in vogue, such as asbestos com- 
pound, &c. Naturally the materials for building. a 
house depend largely upon the geological formation 
of the ground in any particular area; thus granite, 
freestone,  whinstone, limestone or brick are 
chosen according to the character of the rock 
formation in the neighbourhood or the components 
of the soil. In the Tropics also, as in more 
northerly climes, the building material varies with 
the geological formation and the available supply 
of wood; now it may be granite as in northern 
climes, wood in many American countries, or mud 
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as in Egypt, India, and many equatorial regions. 
That any one of these materials possesses super- 
lative benefits over all others is doubtful, although 
it may be claimed that stone is theoretically and per- 
haps practically the one which most commends itself. 
What is wanted in a tropical dwelling particularly? 
In equatorial regions, say 12 degrees north and 
south of the equator, there is no cold weather to 
be guarded against; nor need there be any provision 
made against typhoons, cyclones, &c., for in the 
purely equatorial area calm prevails well-nigh 
perpetually. In this belt heat, rain, and a saturated 
atmosphere are the rule in Asia, but in some arid 
South American countries heat alone is the factor 
to be regarded. A thick-walled stone house in the 
equatorial area is by far the best for all purposes; 
it is cooler than either brick or wood, and does not 
absorb or hold the moisture during the rains. The 
inner wall may be wet from condensation, but that 1s 
not the damp that is so much dreaded in houses 
of less satisfactory material, and the very condensa- 
tion helps to still further cool the air of the rooms 
when it evaporates. Next to stone, and leaving 
concrete out of the question, perhaps a mud wall 
carefully prepared of available materials is the best; 
being cheap, it may be made thick—two or 
three feet even—giving thereby coolness by 
reducing the penetration by the sun's rays to a 
‘minimum; mud, of course, has many disadvantages, 
for unless carefully looked after it is readily acces- 
sible to rats, and it is apt to crack and flake away. 
Bricks, more especially the inferior or blue bricks 
so commonly used, are not the best material for 
tropical dwellings, even if bricks are readily avail- 
able. The quantity of water a brick can absorb is 
a feature calculated to engender deleterious conse- 
quences in a hot, moist climate and during the wet 
seasons. That the Israelites had trouble in their 
houses from this source was plain, for they not 
only described (Leviticus xxxiii) the greenish or 
reddish ‘‘ strakes’’ on the walls due to a fungoid 
growth on a damp surface, but they considered that 
these were unwholesome signs and capable of pro- 
ducing skin diseases and even the plague of leprosy. 
The dampness of the walls means also dampness of 
bed and bedding, and accounts for the muscular 
rheumatism which is so frequent an ailment 
amongst Europeans in tropical countries. Rheu- 
matism of the kind is more prevalent amongst 
Europeans in the Tropics than amongst persons 
native to the soil from the fact that cotton sheets 
are in general use, whereas the natives prefer 
blankets when they can get them, and dispense with 
sheeting. 

Wood in the construction of houses in tropical 
countries has many drawbacks. Suitable as wood, 
in planks or in logs, may be in more northerly 
climates, it is not a material calculated to be 
hygienic in tropical climates. Built on unprepared 
ground as they usually are, it is impossible to 
protect the wood from the penetration of the ex- 
cessive damp, from white ants, from ground insects of 
many kinds, and from the ‘‘ dry rot °’ which attacks 
woodwork in all houses. To such an extent do 
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these detrimental conditions prevail, that in Ceylon, 
for instance, intestinal lesions, and amongst them 
sprue, are ascribed by many old residents to the 
presence of decayed wood in their dwellings. 
Rubber and tea owners do not seem to realize the 
complaints of many of the overseers on their estates 
as to the evils ascribed to dry rot, &c., in the 
residences they provide for their occupation. That 
Dr. Bahr’s suggestions that sprue is '' catching,’’ 
and that it may be communicated from one person 
to another dwelling under the same roof, is a step 
in the same direction, and it may be a common 
infection, rather than an inter-personal communi- 
cation, due to ‘‘ house ’’ infection, that explains 
both husband and wife contracting sprue and several 
indefinite intestinal ailments allied thereto. 

In addition to the actual materials of which the 
house is made, the drainage of the dwellings must 
be considered as well as the disposal of sewage. 
Houses built on ground not previously prepared -- 
and most houses, at any rate, away from large towns 
in the Tropics are so—are calculated to be un- 
healthy, whatever their construction may be. 

Throughout India, for example, the bungalow . 
system holds good for the most part: a one-storeyed 
house, as a rule, built of unsubstantial material, 
devised originally as a temporary building, but 
seldom superseded by anything more permanent. 
The bungalow is built on the ground and, until re- 
cently, without any ventilation beneath the floor. 
This cannot be otherwise than an unwholesome 
dwelling, and as time goes on becomes dangerous. 
Yet it is in such houses that many Europeans live 
in these regions; women and children suffer 
especially, for they spend most of the day as well 
as the night indoors, whereas the man is out and 
about at his work. Constant complaints keep pour- 
ing in from outlying districts to the heads of firms 
that the houses provided for their employees are 
defective. The reply all too often is: '* The house 
was good enough in my time, why should it not 
suit you?" The argument is untenable, the house 
was but newly built when the head of the firm, 
himself an employee at the time, dwelt there; damp 
and dry rot had not as yet affected it, but in time 
the house built of materials other than '' pucka '' 
deteriorates and the outcry of the more recent 
occupant is justified. The fact is that in many 
parts of Ceylon, Southern India, Assam, Java, and 
Sumatra, the exploitation of tea and rubber has 
led to rapid construction of dwellings, accompanied 


.by the detriments which invariably belong to hasty 


building. Malaria is not the only enemy. 

. In our fight against actual disease, by scientific 
inquiries and experiments, we are apt to forget 
that sanitation in its broader aspect must be equally 
considered and dealt with. The hygiene of the 
house is the first principle in sanitation; our efforts 
to curtail disease without this principle being 
accepted and dealt with is but tinkering with the 
matter; and to continue occupying bungalows as 
they are usually met with in tropieal countries is 
but encouraging disease and laying the foundation 
for future trouble.. That people in bygone times 
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had a similar difficulty with their dwellings in 
tropical countries is proved from the fact that they 
from time to time moved their residences; that even 
a whole city would be deserted and a fresh one 
built near by; and not only have we proof that one 
such move was made, but with many cities in India, 
such as Delhi and elsewhere, several such removals 
were accomplished. Europeans would do well to 
follow the example thus set, and unless the dwell- 
ing they erect is made of durable materials, 
raised off the ground to a considerable extent, say 
three or four or more feet, drained satisfactorily, 
rendered impervious to damp by concrete or stone 
foundations, and the ground even on which it stands 
treated so that dump does not rise directly into the 
house, then it is well to condemn a house that has 
been standing for ten or twelve years and erect 
another. This is but false economy, however, and 
it would be well for all concerned to see that houses 
ure built on sounder principles than as a rule 
ut present obtains in many rural districts through- 
out the Tropics. 


G 
Annotations. 





The Relationship of the Malarial Parasite to the 
Erythrocyte.—Miss Mary Rowley-Lawson, in the 
Journal of Experimental Medicine, vol. xvii, No. 3 
(March 1, 1918), discusses this question under the 
title, ‘‘ The extracellular relation of the malarial 
parasite to the red corpuscle, and its method of 
securing attachment to the external surface of the 
red corpuscle.’’ She believes that the malarial 
parasite is extracellular during its entire develop- 
mental cycle; that is, with the exception of the 
brief periods when it is free in the blood serum, 
it is attached to the outside surface of the red 
corpuscle. 

The parasite secures its attachment to the out- 
side of the red corpuscle by means of filamentous 
pseudopodia thrown out by the parasite for that 
purpose. The attaching processes are described as 
(1) primary, and (2) secondary (accessory) attach- 
ing pseudopodia. 

(1) Primary Attaching Pseudopodia.—These are 
delicate thread-like processes, arising from the cyto- 
plasm of the parasite, near its nucleus. The para- 
site appears to secure its primary hold on the red 
eorpusele by means of these pseudopodia; but as 
the corpuscular mound to which the parasite is 
attached becomes dehemoglobinized, or decolor- 
ized, or us the parasite increases in size, accessory, 
or secondary attaching pseudopodia are formed. 

(2) Secondary Attaching Pseudopodia.—These 
may be thrown out from various portions of the 
cytoplasm of the parasite, apparently for the pur- 
pose of securing a firmer hold on the red corpuscle. 
The pseudopodia can be seen overlying the red 
corpuscle in the form of a loop, while the body of 
the parasite, with its nucleus, may lie either on the 
surface of the red corpuscle, or along its periphery 
in close apposition to the corpuscle. Occasionally, 
especially in the very young parasite, the loop may 


be formed from the entire protoplasm of the 
parasite. 

The parasite squeezes up that portion of hemo- 
globin substance which lies within the boundary of 
this loop into a mound, circular at the base, with 
a more or less rounded apex. The parasite when 
thus attached maintains its position on the outside 
of the red corpuscle by means of the pseudopodia 
encircling this mound at its base. With very few 
exceptions the adult parasite is attached to the 
surface rather than to the periphery of the red 
corpuscle. Miss Lawson believes that the explana- 
tion of this is that the surface of the red corpuscle 
affords a larger area for occupation as well as for 
absorption. In this situation, moreover, the 
chances for the forcible removal of the parasite from 
the red corpuscle are fewer. 

When the parasite is attached to the under sur- 
face of the red corpuscle the blue staining proto- 
plasm of the parasite viewed through the red 
corpuscle is paler and the outlines of the parasite 
are less distinct than when the parasite is seen on 
the upper surface of the red corpuscle. When two 
parasites are attached to the one corpuscle, one on 
either surface, these differences can be well seen, 
and also the same differences can be noted when 
a single parasite is seen on both surfaces of the red 
corpuscle. 

When a parasite, especially an adult, is attached 
to the under surface of a red corpuscle, the nucleus 
may be indistinct or obscured from view by the 
overlying, blue-stained protoplasm of the parasite, 
and may give the impression of a parasite without 
a nucleus. 

Occasionally an adult parasite is attached to a 
corpuscular mound in a position so close to the 
periphery of the red corpuscle that the nucleus of 
the parasite projects beyond the periphery. It is not 
at all uncommon to see the nucleus of the young 
parasite of the estivo-autumnal infections project- 
ing beyond the periphery of the red corpuscle to 
which the parasite is attached, and occasionally the 
nucleus of a tertian ring may be seen beyond the 
periphery of the red corpuscle. 

The terms achromatic area, or milky zone, have 
been applied to the decolorized, transparent, and 
pigment-free corpuseular area encircled by the 
filamentous pseudopodium of the parasite. 

The decolorization of the corpuscular mound is 
gradual, proceeding as the parasite digests the 
hemoglobin. All stages between the deeply 
coloured mound of unaltered hemoglobin and the 
completely decolorized one have been observed, 
and can be followed with the microscope in fresh 
blood as well as in stained specimens. 

Complete decolorization, or dehemoglobinization, 
of corpuscular mounds surrounded by parasites may 
be seen in red corpuscles showing Schuffner’s granu- 
lation, and in red corpuscles with blue stippling, 
suggesting that these granulations form a part of 
the corpuscular substance digested by the parasite. 

The decolorization of the corpuscular mound by 
the young ring-form parasite, especially of the 
estivo-autumnal infections, may be complete before 
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the appearance of any demonstrable pigment in the 
protoplasm of the parasite. 

It has been believed that the achromatic area 
was an essential part of the malarial parasite, and 
it has been variously described as a vesicular 
nucleus, a digestive vacuole, and a thinning of the 
protoplasm of the parasite which allowed the red 
corpuscle to show through. When certain of these 
decolorized areas were seen at the periphery of 
the red corpuscle they were pictured and described 
by Mannaberg and Marchiafava and Bignami, who 
interpreted them as extracellular parasites resting 
in niches at the periphery of the red corpuscle. 

That the colourless, or dehsemoglobinized, cor- 
puscular area surrounded by the parasite is more 
or less transparent seems proved by the following 


facts: (a) When the achromatic area of one cor- 


puscle partially overlies the periphery of another 
red corpuscle, this periphery can be distinctly seen 
through the achromatic area. (b) When the 
achromatic area of one red corpuscle partially over- 
lies that of another red corpuscle, the nucleus and 
the protoplasm of the parasite surrounding the 
underneath decolorized area is clearly seen. (c) 
When the smear is made on the cover-slip, pre- 
cipitation of stain may be seen more or less clearly 
through the decolorized corpuscular mound. (d) 
When the parasite-infected corpuscles are piled up, 
one completely over another, it is impossible to find 
any completely decolorized corpuscular mounds, 
although many decolorized areas surrounded by 
parasites may be seen where the smear is thinly 
spread. 

The fact that the area which is surrounded by 
the parasite is sometimes seen to be. achromatic and 
transparent, when other portions of the infected 
corpuscle show good colour, proves that this area 
is not parasitic. For if this area belonged to a 
parasite which was attached to a deeply coloured 
red corpuscle, the area would have to be opaque in 
order to be achromatic, otherwise the colour of the 
corpuscle would show through it more or less clearly. 

Infection of a corpuscular mound by more than 
one parasite may be seen in all the malarial infec- 
tions. ‘The best examples are observed in the estivo- 
autumnal infections. As might be expected, 
instances of multiple infection are most frequently 
met with in cases where the parasites are numerous. 

The majority of young parasites occupying the 
one corpuscular mound are in similar stages of 
development. This similarity in size is easily ex- 
plained, as the parasites are probably of one brood, 
and it may be the result of one segmenting parasite. 
Parasites of varying sizes occupying the one cor- 
puscular mound may be explained by supposing 
that a young parasite attaches itself to a corpuscular 
mound already occupied by a parasite of an older 
brood. 

The parasites seem to follow no rule as to their 
position in relation to each other in the occupancy 
of the one corpuscular mound. The bodies or nuclei 
do not coalesce, us with careful examination with an 
apochromatie lens of high power the parasites can 
be differentiated, one from the other, even in some 


of the cases where the parasites are actually super- 
imposed. l 

In cases of multiple infection of a corpuscular 
mound, the parasites seem to proceed with the 
destruction of the mound in the same way that the 
single parasites do. Occasionally one of the young 
parasites may show a grain of pigment in its 
protoplasm. | 

Multiple infection of & corpuscular mound should 
not be confused with the appearance produced by 
a single parasite whose protoplasm is intact, but 
whose nucleus is broken up by the technique used 
in spreading the smears. Such parasites with 
nuclei forcibly separated into parts, which may be 
of varying sizes, are usually found along the edges 
of smears made on slides, and the interpretation is 
made easy by the fact that parasites with nuclei 
similarly distorted may be found in groups. A 
young parasite never has more than one nucleus. 

The close approximation of two parasites occupy- 
ing the same eorpuscular mound has undoubtedly 
led to many conceptions or theories as to the con- 
jugation of malarial parasites; but the fact that the 
corpuscular mounds occupied by more than one 
parasite may be seen at the periphery of the infected 
red corpuscle makes this appear doubtful. 

Miss Lawson has not been able to find any 
evidence of conjugation of malarial parasites in any 
stage of development, and she believes that Craig's 
‘‘ conjugating parasites ’’ are the result of a wrong 
interpretation of the infection of a corpuscular 
mound by two young parasites. The idea that the 
parasites were intracellular perhaps led to the mis- 
conception. 

The majority of free parasites seen in malarial 
infections have a compact structure. Free para- 
sites are rarely seen with pseudopodia extended for 
attachment, but occasionally free parasites are seen 
with their pseudopodia in the form of loops, with 
or without the nuclei at the extremity of the loops. 
These free parasites with the loop-form pseudo- 
podia are in migration, and have been set free while 
their pseudopodia are still in the form assumed by 
the parasites for attachment to corpuscular mounds. 

[This interesting paper is splendidly illustrated 
and should be read in the original in conjunction 
with the plates delineating the infected corpuscles. | 





Special Methods for the Detection of Parasitic 
Ova in the Feces.—Darling, in a paper published in 
the Proceedings of the Canal Zone Medical Associa- 
tion for the half-year, April to September, 1911 (vol. 
iv, part 1), gives details of an investigation on the 
intestinal worms of three hundred insane patients 
detected by special methods. He thinks that 
nearly all the routine examinations of fæces for ova, 
larve or worms, and nearly all the published 
accounts of the prevalence of intestinal worms in 
man and animals, are defective on account of the 
imperfect means used for detecting ova or parasites. 
The method of examining undiluted or diluted fæces 
in eover-slip preparations is uncertain, und when 
many preparations are to be examined, it is too 
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laborious to yield results of high relative accuracy. 
When results giving the absolute incidence of infec- 
tion are desired, special methods must be used. 

During a recent investigation of Strongyloides 
infeetions, he had a favourable opportunity for 
noting the incidence of intestinal worms in 300 
insane patients at Ancon Hospital, Canal Zone. The 
results reported in his paper were obtained by a 
combination of three methods :— 

(1) Plate-culture method. 

(2) Differential-density method. 

(3) Direct smeur method. 

Each of these methods is designed to give special 
information more exactly, and when many stools 
are to be examined more quickly with less labour 
and eye fatigue than the direct smear method does 
when used alone. 

The specimens of the stools were collected in 
heavy glass test tubes, five by five-eighths of an 
inch. First a portion of the stool was placed in the 
centre of a Petri dish, several drops of sterile tap 
water added, the dish covered and incubated at 
room temperature, 76° to 84° F., for eighteen to 
twenty-four hours. Upon examination with the dis- 
secting microscope the presence of S. stercoralis, 
either filariform embryos, or the sexually differen- 
tiated adult free-living generation would be detected 
if present. Sometimes adult Ozyuris vermicularis 
and hookworm larve could be seen in the Petri dish 
culture as well. 

Next, a portion of the feces, diluted with sterile 
tap water, if necessary, was placed on a slide and 
covered with a cover-slip. This was examined for 
protozoa, ova of different helminths and larve of 
Strongyloides. The method was used chiefly for 
the detection of amebse and flagellates and in a 
number of instances for comparison with the other 
inethods. 

Final, the tubes containing the feces were 
nearly filled with sterile tap water thoroughly 
mixed with a glass rod and centrifuged at 1,800 to 
2,000 revolutions for a few seconds, the supernatant 
fluid removed and the tubes refilled with a solution 
of calcium chloride of a specific gravity of 1.250, 
thoroughly mixed and centrifuged as before. The 
surface film was now pipetted off and examined 
microscopically on a slide for ova. The upper 
layers in the tubes and the supernatant fluid near 
the surface were also examined grossly for adult or 
immature worms (threadworms and hookworms). 
This method segregates all the ova, worms and 
some of the Strongyloides larve, chiefly the dead 
ones. By a combination of the methods men- 
tioned Darling believes it is possible to increase the 
number of positive findings very considerably. 

From 100 stools in which the fresh film method 
was compared with the plate culture and differen- 
tial density method (Bass), the following results 
were obtained : — 

Number of times detected 

in fresh film prepar- 

ations (two cover-slip 

preparations were used) 3 


do. Plate culture method 
(by) 22 


Strongyloides stercoralis (1) : 
larvie of adult 
free-living generation 


Hookworm ova Number of times detected 
in fresh film prepara- 
tions 

do. By differential genai - 
method 


Number of times ETE 
in fresh film prepar- 
ations 


Whipworm ova 


do. By differential density 
method 
Roundworm ova Numberof times detected 
in fresh film prepar- 
ations 
do. By differential density 
method 


In contrast with other tropical regions, such as 
the Philippines, Egypt, Hong-Kong, &c., the 
Canal Zone does not support a very varied human 
intestinal fauna, the reason being that the sanitary 


‘disposal of dejecta, modern and efficient methods 


of disposal of sewage, the wearing of shoes by 
labourers and the enforcement of salutary sanitary 
regulations have reduced materially the number 
and grade of infections encountered. 

The following intestinal parasites were detected 
however :— 

Nematodes:  Ankylostoma duodenale, Oxyuris 
vermicularis, Necator americanus, Strongyloides 
stercoralis, Ascaris lumbricoides, Trichuris trichiura. 

Cestodes: Tania saginata, T. solium, Hymeno- 
lepis nana, Tenia echinococcus. 

Trematodes: Schistosomum hematobium. 

Protozoa: Balantidium coli, Entameba histo- 
lytica, E. coli, Trichomonas vaginalis, and other 
flagellates. | 

Among the natives of this region and the West 
Indies no instance of infection by a cestode has 
been authenticated at autopsy.  Cestode infections 
are confined to the Europeans and Americans. 
From a comparative point of view this is strange, 
because the native dogs, cats, rats, birds, &o., 
harbour many varieties of this class of worms. Few 
opportunities for examinations of native Panamans, 
living in the Provinces, have occurred, however, 
but in no instanees have cestode ova been detected. 

The methods of examination used give a much 
higher proportion of infected individuals than those 
usually used in routine examinations and in the 
reported accounts of other investigations, excepting 
those of Calvert in India, and Ashford, King and 
Gutierrez. 

From autopsy material Darling has determined 
the presence of Ankylostoma duodenale and Necator 
americanus, Trichuris trichiura and Ascaris lum- 
bricoides as the nematodes corresponding to the 
ova detected. 

From cultures he has further identified Strongy- 
loides stercoralis and Oxyuris vermicularis has been 
identified from the stools. 

The persistence of hookworm infections, most of 
which were mild, illustrates how difficult it is to 
thoroughly rid the intestinal tract of this worm by 
the customary methods. 

The relative infrequency of typhoid fever among 
the blacks in the Canal Zone compared with many 
towns and cities in the United States, as well as 
the great rarity of appendicitis among the blacks 
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here and the relative frequency of whipworm in- 
fections in the same class of individuals, indicate 
that in this region among the blacks, the whipworm 
does not play any part in the causation of the 
diseases mentioned. On the other hand, Darling 
believes that there is little doubt that amoebie 
colitis may begin by the infection of and entrance 
of amceebe through the points of attachments of the 
whipworm in the large bowel, particularly the 
cecum. Ameebic infections of the intestinal tract 
are always confined to the large bowel and appendix, 
and frequently the only lesions noted at autopsy 
are a few ulcers in the cecum in the exact location 
of the point of attachment of the whipworm to the 
mucosa. These points of attachment are some- 
times the seat of inflammation, and the association 
of amebic colitis and of whipworms in the same 
bowel has been noted a number of times. 

The small number of infections by Ascaris lum- 
bricoides is probably due to the following reasons: 
Ascaris infections usually yield readily to treatment 
and they are more commonly met with during 
adolescence. The patients in the insane division 
are mostly in the third and fourth decades of life 
and they have all been under anthelmintic treat- 
ment. 

Strongyloides stercoralis in cultures was found to 
develop in both modes: the direct filariform and 
also the indirect mode. The latter is much more 
commonly encountered among natives of the 
Tropics than the former. 

The proportion of infections by this nematode is 
higher among the insane than among other in- 
dividuals to judge from the literature on this sub- 
ject, but it must be said that the cultural method 
has not been carried out in other examinations re- 
ported in the literature. 

The infection is probably a very persistent one, 
for it has been found in several insane patients 
between 60 and 70 years of age. 

With regard to the question of the relation of 
Strongyloides in diarrhea, Darling was informed by 
Drs. Lawler and Drennan, who have charge of the 
patients, that in not one of the fifty-seven cases of 
Strongyloides infections detected was there a case 
of diarrhea, thus confirming the view of Grassi 
and others that this nematode does not cause 
diarrhoea. 

The infections by Ozyuris vermicularis are 
peculiarly interesting on account of their relative 
infrequency among natives, and also that by the 
differential density method it is necessary to look 
for adult worms in the supernatant fluid of the 
centrifuge tube, as well as for ova, for the latter 
may be absent and the former present. 





The Treatment of Pellagra.—Martin, in the New 
York Medical Journal for March 15, 1918, writes on 
“ The Specific Treatment of Pellagra.’’ The re- 
lative values of sodium arsanilate and salvarsan are 
compared.  Eighty-three cases were studied. Of 
these, four came first. under observation in 1909, 
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nine in 1910, thirty-five in 1911, and thirty-five in 
1912. 

A very careful analysis of their records caused 
the author to exclude forty-five on account of the 
data being insufficient for certainty. These forty- 
five cases were treated for a short time with sodium 
arsanilate in some instances, and some others had 
single doses of salvarsan, and almost all of them 
ended in recovery, but the cause and effect are not 
absolutely certain, and they are, therefore, not 
offered as evidence. Some of the forty-five are also 
still under treatment. Of the thirty-cight others, 
eleven come from the sodium arsanilate series and 
twenty-seven from those treated with salvarsan. 

The eleven cases sufficiently treated with sodium 
arsanilate gave nine recoveries and two deaths. 
Of the nine patients who recovered there were two 
who had received single doses of salvarsan, but the 
arsanilate treatment preponderated. Each patient 
received many doses of the arsanilate, and treat- 
ment was kept up in most instances over two 
summers. One of the recovered cases dates from 
1909, four from 1910, and four from 1911. 

Of the two fatal cases, one terminated fatally 
from chronie nephritis, the other from cerebral 
complications probably made worse by the slight 
reaction sometimes following sodium arsanilate in 
very severe cases. | 

Of the twenty-seven cases taken from the 
salvarsan series twenty show apparent cure, three 
are doubtful, but greatly improved, and four ended 
fatally after treatment was begun. 

Of the twenty presumed cures, seven were treated 
in 1911 and remain cured. Four of these came 
back and received midwinter doses of salvarsan 
which may or may not have been necessary. There 
were thirteen patients seemingly cured by salvarsan 
in 1912, of whom nine were discharged previous to 
August 1 and are still well. These twenty cases 
and the three doubtful ones received the following 
number of doses: l'our received five doses each, 
twelve received six doses each, two received seven 
doses each, three received eight doses each, one 
received ten doses, and one received twelve doses. 

These doses were usually given at intervals of 
from seven to ten days, and the first dose was 
usually 0.2 grm., the second dose 0.4 grm., and the 
subsequent doses whatever the patient’s weight 
ealled for, basing the full dose on 0.1 grm. for every 
twenty pounds after allowing for clothing. 

Comparing final results from sodium arsanilate 
and salvarsan, there seems to be but small choice 
between them. Each seems entirely to cure the 
cases completely treated. The arsanilate must be 
given hypodermically from three to five days apart 
for from eighteen months to two years, allowing 
a three weeks’ interval between each course of 
100 gr. This is laborious, but it is at least possible, 
while intravenous medication is not. lor this 
reason alone the arsanilate treatment will probably 
be the most used in rural districts where distilled 
water cannot be procured fresh from the still, and 
where the intravenous needle is not required often 
enough for the practitioner to acquire sufficient 
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skill to administer repeated doses in the same spot 
without injuring the vein, often the only available 
vein and needed for future doses. On the other 
hand, the early results from the arsanilate are 
extremely slow compared with the almost miraculous 
disappearance of symptoms in the majority of cases 
after using salvarsan, and many cases are so slow 
to begin to improve on sodium arsanilate that 
the patients and the physician both become dis- 
couraged. 

The average patient will take six doses of sal- 
varsan in five weeks and be cured thereby, and that 
is evidently preferable and should be the course 
pursued whenever the patient can be so treated or 
can reach sueh treatment. Some patients cun 
afford to remain away from home only about two 
weeks, long enough to get three doses. When that 
is the case it is well to give them that much intra- 
venous treatment and then have the arsanilate kept 
up after they get home. With two such specifies 
which will practically cure all cases not rapidly 
approaching the grave, the author thinks it is time 
for physicians in America to cease thinking of 
pellagra as an incurable disease. 

Typhoid Vaccination.—Young gives a very ex- 
cellent summary of recent literature on this subject 
in the Boston Medical and Surgical Journal for 
March 13, 1913. 

He states that typhoid vaccine may be used in 
three ways: (1) As a prophylactic; (2) as a thera- 
peutic agent in active typhoid; (8) as a therapeutic 
agent in chronic typhoid carriers. 

The method of immunization used in the American 
Army is as follows: the site of puncture is sponged 
with alcohol and a small area is sterilized with 
tineture of iodine. The injection is then made with 
a sterile syringe, the puncture wound being sealed 
with collodion. The first dose contains 500 million 
bacilli, the second and third one billion each. An 
interval of ten days is allowed between doses, the 
entire procedure thus taking twenty days. The 
injection is given subcutaneously, and no vaccine 
over four months old is used. "The duration of the 
immunity conferred is stated by Firth to be 
two and a half years. Leishman believes reinocula- 
tion should be done after two years. 

The treatment of typhoid fever by vaccines is 
still in the experimental stage. Different authors 
recommend doses from one million to one billion, 
with varying intervals between doses. The sum of 
opinion is favourable. It is claimed that the fever 
period is shortened, and that complications, relapses 
and mortality are markedly reduced; while the use 
of the vaccine is attended with no bad results and 
in no way increases the putient’s discomfort. 
Callison has recently collected 475 cases of typhoid 
fever treated with vaccines from the literature. 
Omitting 52 cases in which the dose was one or 
two millions, unquestionably a dose too small to 
have any effect, the mortality in the remaining 
423 cases was 5.4 per cent., with relapses in 6.5 per 
cent. Callison recommends that vaccine treatment 
should be instituted as early as it is possible to 
make a diagnosis. His initial dose is 500 million 
bacilli; the inoculation is repeated at four-day 


intervals as long as required, increasing the dose 
100 million each time. In his last series of fourteen 
cases no patient received more than six, with an 
average of three to four inoculations. Although 
475 cases is too small a number from which to draw 
conclusions, especially in so protean a disease as 
typhoid fever, the results obtained are encouraging. 

Medical literature contains numerous reports or 
chronic typhoid carriers, but there has not been 
much diseussion of the treatment of these patients. 
Brem and Watson, reviewing the literature in 
November, 1911, found, including one case of their 
own, only twelve recoveries of typhoid carriers. 
Three chronic intestinal carriers recovered after 
operations on the gall-bladder, one during the 
administration of Bacillus bulgaricus in large doses, 
one after repeated exposure of the gall-bladder to 
X-rays, and one urinary carrier after the administra- 
tion of hexamethylenamin in combination with 
boric acid. One intestinal, three urinary and two 
carriers discharging bacilli from bone lesions were 
cured with autogenous vaccines. Cummins, 
Fawcus and Kennedy treated seven typhoid carriers 
by various methods and were sure of the recovery 
of only one patient, an intestinal carrier treated with 
lactic acid bacilli. Vaccine treatment failed in the 
three cases in which it was tried, one intestinal and 
two urinary carriers. Since the publication of Brem 
and Watson’s paper, six cases, one urinary and five 
intestinal carriers, treated with vaccines have 
been reported. Two intestinal carriers, one with 
an acute cholecystitis that recovered without opera- 
tion, and a bacilluria of twelve years’ duration were 
cured. Two intestinal carriers have remained free 
from typhoid bacilli for three and one-half and six 
mouths. The sixth case, a chronic suppurative 
cholecystitis, was drained and the discharge gave 
a pure culture of B. typhosus. The sinus gave no 
evidence of healing until a vaccine was given. In 
the treatment of typhoid carriers Meader recom- 
mends az initial dose of 100 million bacilli repeated 
at intervals of two weeks, increasing the dose 200 
million each time. 

The author's summary is us follows: (1) Typhoid 
vaccine as a prophylactic provides almost certain 
prctection from typhoid fever. (2) Typhoid vaccine 
as a therapeutic agent in active typhoid is still in 
the experimental stage. A sufficient number of 
cases have not been studied to enable one to draw 
definite conclusions. The results so far obtained, 
however, are favourable. (8) Typhoid vaccine as a 
therapeutic agent in chronic typhoid carriers, while 
it does not offer certain cure, is the method of treat- 
ment that has given the best results. 


——— ———— —— 
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Liver Abscess.—Degorce reports an interesting case of 
& liver abscess in which gas and a biliary calculus were 
found. The patient was operated upon, and made a good 
recovery. The abscess was situated in the liver substance, 
and had no communication with the intestine. An ex- 
amination of the calculus found in the abscess showed that 
it consisted of a hard and soft part, the former consisting 
of phosphate of lime, the latter of fatty débris, fibrin, and 
dried blood. 
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Abstract. 


EXPERIMENTAL AMCBIC DYSENTERY AND LIVER 
ABSCESS IN CATS. 





Wenyon, in his interesting paper on this subject 
in the Journal of the London School of Tropical 
Medicine, December, 1912, giving details of his 
experiments, writes that Hlava and Kartulis first 
showed that amcebic dysentery could be produced 
in eats by infecting them per rectum with mucus 
or feces from cases of amcebic dysentery in man. 
Quineki, Hoos, Kruse, Pasquale, Strong and Mus- 
grave repeated these experiments, while Kartulis fur- 
ther showed that dogs could be infected similarly. 
Musgrave and Clegg produced dysentery in mon- 
keys in the same manner. Kruse and Pasquale 
succeeded in producing dysentery in cats by the 
injection of pus from an ameebic liver abscess which 
was shown to be bacteria free. Hartmann has 
pointed out that the entire absence of bacteria in 
a liver abscess is very difficult to demonstrate. One 
cannot state more than that the cultural methods 
adopted failed to reveal their presence. It is pos- 
sible that some other method of culture would have 
succeeded. Jurgens stated that the amcbe 
actually forced their way through the healthy 
epithelium of the cat’s gut; and Schaudinn attri- 
buted their power of doing this to their tough 
ectoplasmic pseudopodia. It was Schaudinn who 
first clearly distinguished a non-pathogenic and 
pathogenic amcoebe of man under the names of 
Entamaba coli and E. histolytica respectively. By 
feeding cats on material containing cysts of PF. 
histolytica amoebie dysentery was produced. 

Is E. tetragena the same as E. histolytica? In 
eases of dysentery, Viereck discovered an amoeba 
that differed in life-history from Schaudinn's E. his- 
tolytica, and named it E. tetragena because the 
mature cyst contained four nuclei. These tetragena 
cysts were then recognized by Hartmann and have 
now been found in almost every part of the world 
where amoebic dysentery occurs; and Viereck’s 
amebse is now looked upon as the common 
pathogenic amceba of man. It is thus difficult to 
account for Schaudinn's E. histolytica. 

Hartmann has re-examined many of Schaudinn's 
preparations and finds that his E. histolytica, in 
most cases at least, corresponds with E. tetragema 
of Viereck. It seems highly probable that Schau- 
dinn failed to recognize the cysts with four nuclei 
and that the small spores described by him were 
structures unconnected with the amceba. Adopting 
this view, it comes about that E. tetragena, Viereck, 
is none other than E. histolytica, Schaudinn; and 
that Viereck regarded it as a distinct species be- 
eause he had discovered the true life-history, which 
of course differed from the erroneous one given 
by Sehaudinn. Provided the latter was right in 
naming the pathogenic amaba E. histolytica,* the 


——— 
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* E. Brumpt (''Précis de Parasitologie," Masson et Cie., 
Paris, 1910) gives Ameba dysenterie ; Councilman et Lafleur, 
1893, synonymie: Entameba histolytica, Schaudinn, 1903.-- 
H. M. H. 
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name tetragena is no longer required; the common 
pathogenic amceba of man is still histolytica, but 
the life-history is that discovered by Viereck—not 
that described by Schaudinn. 

Attempts to confirm Schaudinn’s Observations 
on E. histolytica.—W euyon, in 1907, in Khartoum, 
studied cases of amcebic dysentery, but failed to 
discover any indication of the development described 
by Schaudinn for E. histolytica (Third Report, 
Wellcome Research Laboratories). Since then he 
had tried repeatedly to obtain some confirmation 
of this development and especially of the produc- 
tion of the small infective tough-capsuled spores, 
but always without success. Viereck’s discovery 
cleared the ground and we now know that the 
human pathogenic amoeba produces not the tough 
spores of Schaudinn, but the transparent cysts 
described by Viereck. On account of the doubtful 
technique he employed, Craig’s confirmation of 
Schaudinn’s results are hardly convincing. 

Out of a large number of observations on cases 
of amcebic dysentery in man, Wenyon has found 
the typical cysts of the pathogenic amceba on six 
occasions only. It is unfortunate, for diagnostic 
purposes, he writes, that the cystic forms occur in 
only a small percentage of cases of amebic dysen- 
tery, for they are comparatively easy to recognize; 
they ean be readily distinguished from the cysts of 
E. coli, and it is their presence which assures one 
more than anything else that the amceba in question 
is the pathogenic form. It is admitted that the 
pathogenic and non-pathogenic amceba of man are 
subject to much variation, so that differences at 
one time marked are hardly to be recognized at 
other times. The cause of encystment is unknown. 
As a rule, during the height of a dysenteric attack 
eneysted forms are not seen; they appear to be 
formed when the patient is recovering naturally 
from the disease. The encysted forms of the 
pathogenic amoebe are seen, therefore, most often 
during periods when the dysentery is in abeyance. 
When cysts occur they usually do so in large 
numbers; at such times one finds more encysted 
amcebe than free forms. From such cases Wenyon 
has been able, by suitable methods of preparation, 
to confirm in every essential respect the observa- 
tions of Viereck and Hartmann on the enecystment 
process of the pathogenic amoeba, but not any of 
the life-history as Schaudinn described it. 

The Production of Amabic Dysentery in Cats.— 
The material used in the experiments was obtained 
from a European from Bombay, whose stools con- 
tained numbers of free and encysted amcebe. The 
patient was admitted to the Seamen’s Hospital, 
Royal Albert Dock, not for dysentery, but for 
severe anemia. On close inspection the stools 
were found to contain some small flakes of blood- 
stained mucus and the microscope revealed amæbæ. 
the encysted forms having the typical character of 
E. tetragena, Viereck. About 5 c.c. of this material 
was injected per cesophagus and per rectum into 
two cats. Both animals developed am«aebie dysen- 
tery. Such experiments have been conducted 
with this amaba by Viereck, Werner, Hartmann, 
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and recently by Darling in Panama. These 
observers have shown that ingestion of the amcebe 
alone by the cats does not produce dysentery, 
whereas ingestion of the encysted forms will do so. 
Injection of the amæbæ themselves per rectum will 
produce dysentery. In Wenyon's experiment, both 
eats were passing typical dysenteric stools contain- 
ing much blood and mucus and many ameebe, 
nineteen days after the injection. It is probable 
they had been already infected for some days, so 
that the incubation was less than nineteen days. 

From these cats others were infected, and Wen- 
von was able to carry on the infection through four 
passages; and but for an accident could have car- 
ried it much further, as there was no sign of 
decreasing virulence in the strain of amcebe em- 
ployed. Hartmann states that from his own 
experiments with this ameba, and those of Viereck 
and Werner, the infection of cats is not satisfactory, 
and that after two, or at most three, passages the 
infection ceases. Wenyon, from his experiments, 
holds that with care it would be possible to carry on 
the infection indefinitely in cats. In the sub- 
inoculations the ulcerated large intestine of the cat 
(which had died naturally from the disease, or had 
been killed when about to die) was opened and 
washed in physiological saline solution, the wash- 
ings being then injected into the large intestine of 
the next cat. Only once did this fail to produce 
amobie dysentery, and in that instance the cat 
was the largest one used; therefore, to ensure suc- 
cess one must employ young kittens soon after 
they have become independent of the mother. 

The Production of Amabic Abscess of the Liver 
in Cats.—It was often seen that the mesenteric 
glands draining the ulcerated areas of the gut 
(nearly always the lower part of the large intestine 
was ulcerated) are swollen, and on section these 
contained a large number of amcebe which appeared 
to be feeding on the gland tissue, for their bodies 
were often packed with gland cells, resulting at 
times in the complete destruction of the glandular 
tissue. One of the cats which contracted dysentery 
as a result of the injection of amcebe from a cat 
of the third passage, not only developed typical 
dysenterie ulceration of the gut, but also abscess 
of the liver in which were numerous ameebe. There 
were four superficial abscesses, the largest with a 
diameter of 1 cm. Had not the cat died of 
dysentery before the abscesses increased in size, it 
would have been possible to conduct experiments 
with the amæbæ from them. The liver of this cat 
had not been injured in any way; the abscesses had 
developed spontaneously as a result of the amebic 
infection. The whole picture of amcebic dysentery, 
with its complication—ameebic liver abscess—in 
man was thus produced experimentally in the cat. 
The fact that it was in the fourth passage that the 
abscesses developed indicates that the amcebe had 
lost none of their virulence in these passages; and 
pointed in a striking manner to the true patho- 
genicity of Viereck's E. tetragena. 

The Invasion of the Tissues by the Amebze.— 
It is difficult to decide exactly how the amæœbæ 
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reach the liver from the intestines. It would pro- 
bably be by way of the portal blood-vessels; this 
is perhaps borne out by the fact that one cat 
developed pysemia in which the whole blood system 
contained pus. The amcebe commonly invade the 
mesenteric glands, so that a lymphatic course is 
possible. The invasion process is easily studied in 
sections of the ulcerated large intestine. The 
amobse make their way to the bottom of the 
tubular gland. There they multiply and by pres- 
sure of their numbers or by the exertions of their 
pseudopodia, and probably through some toxic 
substance excreted by them, the living cells are 
weakened and separated and the amebe pass into 
the connective tissue beneath. The epithelial cells 
begin to degenerate and the earliest stage of ulcera- 
tion is reached. Bacteria are thus admitted, the 
destruction becomes more rapid, and the amcebe 
push on to the deeper layers and give rise to the 
characteristic undermined ulcers of amebic dysen- 
tery. Wenyon has shown, in the case of the 
natural infection of mice with E. muris, that these 
amoebe often enter the tubular glands of the large 
intestine of the mouse, and may reach their deepest 
extensions. In the case of this harmless amoeba, 
the invasion of the glands is not followed by any 
disintegration of the glandular epithelium, whereas 
the similar invasion of the glands of the cat by the 
human pathogenic amoeba is immediately followed 
by ulceration. Wenyon believes that with the 
pathogenic form there must be some toxic substance 
which so weakens the epithelium of the glands that 
the amcebe are able to force their way through, 
perhaps before it has actually disintegrated. It is 
difficult to believe that the pathogenic amcebe can 
force its way through uninjured and healthy epithe- 
lium. If so, then E. muris should penetrate the 
glandular epithelium of the mouse's gut. To state 
that, for this purpose, the pathogenic amceba has 
a tougher pseudopodium is a pure assumption; for 
E. muris may have pseudopodia quite as substantial, 
as far as one can judge, as those of the pathogenic 
forms. 

Other Amæbæ from the Hainan Intestine.—One 
cat was given per cesophagus and per rectum a 
large quantity of feces containing numerous free 
and encysted E. coli; another cat received per 
rectum an injection of feces from another case in 
which only free forms of E. coli occurred. Neither 
became infected, nor did they suffer in any way 
from the injections. They were later infected with 
material from dysenteric cats and both developed 
amoebic dysentery. An attempt was made to infect 
another cat with a small amceba which occurred in 
enormous numbers in the feces of a native of India. 
The amoba varied in size from 3 to 10 microns, and 
had a nucleus of the typical limaz type. It was 
constantly present in the stool for the three weeks 
the case was kept under observation. Numerous 
as were the amebe, they seemed to have no ill- 
effect on their host, who was admitted to hospital 
for quite other reasons. The cat, though it re- 
ceived per rectum many millions of this Biniobe. 
did not become infected. 
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The Amebe as they occur in Cats.—The normal 
healthy amcebe correspond exactly with those from 
the human intestine; and just as in cases of ameebic 
dysentery in man, many of the amobse are 
degenerate and show abnormalities in nuclear 
structure, so in the cat one encounters many altered 
forms; as Hartmann has shown, in the cat the 
number of altered abnormal amæbæ is greater than 
in man. ' 

The occurrence of these abnormal forms, 
especially those in which the nucleus has undergone 
a change and broken up into scattered chromidia, 
may easily lead to errors of observation. Hartmann 
admits that he himself was misled by such altered 
forms and that he saw in them a confirmation of 
Schaudinn’s development of E. histolytica. 

On no occasion did Wenyon find the cysts of 
Viereck in the feces of the cats, probably because 
in the cats the dysenteric process did not pass 
beyond the acute stage. If the cats had kegun to 
recover naturally, it is possible the encysted forms 
of the amcebe would occur in the feces. | 

This experimental work is justly claimed to have 
established that the ameba (E. histolytica, Schau- 
dinn; E. tetragena, Viereck) is the true and exciting 
cause: of amcebic dysentery and liver abscess in 
man; and further that there occurs in man, besides 
the pathogenic amceba, a non-pathogenic form, 
E. coli. | 


| | 
Motes and Mews. 


THE SOCIETY OF TROPICAL MEDICINE AND HYGIENE. 
—At a meeting of the Society of Tropical Medicine 
and Hygiene held at 11, Chandos Street, Cavendish 
Square, London, W., on Friday, April 18, 1913, at 
8.30 p.m., the following gentlemen were elected 
Fellows: Alakh B. Arora, L.R.C.P. and S.Edin., 
India ; Fleet-Surgeon F. H. A. Clayton, M.D., R.N., 
Haslar; R. A. O'Brien, M.D.Melb., Battersea 
Park, S.W.; Francis W. O'Connor, M.R.C.S., 
London School of Tropical Medicine; David Thom- 
son, M.B., Liverpool; J. G. Thomson, M.B., 
Liverpool; G. C. Vickery, M.B., Devonport. 


——— 
drugs anb Bppliances. 


Byno Lecilhin.—Alen and MHanburys, Ltd., 
are bringing out a new addition to their well-known 
series of Bynin preparations. This is called Byno 
Lecithin (malted lecithin), and is a valuable tonic, 
nerve food, and digestive. | | 

Lecithin is a phosphorized body of the formula 
C,,H,,PO,. It enters largely into the composition 
of the nervous system. It is stored in the liver; 
and while ordinary fats vary directly with the 
supply, lecithin is a eonstant constituent of the 
liver cells, even in prolonged starvation. This has 
suggested that lecithin is the first step in the syn- 


thesis of inorganic phosphorus to form the complex 
nucleins of the cells, and that the fats of the liver 
may act by combining with this phosphorus to fix 
the latter and prevent its excretion. 

Lecithin was first isolated and described in 1850 
by Gobley, who obtained it primarily from the eggs 
of the carp. He concluded that a similar substance 
occurred in large amounts in the brain, and this 
view was subsequently confirmed by Hoppe-Seyler 
and Diaconow. When decomposed, lecithin yields 
glycero-phosphorie acid, stearic acid, and neurine. 
The ash contains metaphosphoric acid. Recent 
research suggests that the term “‘ lecithin °’ must 
apply to several allied organic substances containing 


. phosphorus radicles united: to varying fatty bases. 


It is usual, therefore, to speak of such as the 
'* lecithin compounds.”’ 

This brief survey of the chemistry and physio- 
logical distribution of lecithin is sufficient to indicate 
its importance in the animal economy.. Foods con- 
taining lecithin are now recognized to be of the 
utmost value in the dietary of those suffering from 
nervous debility, whether of primary origin, or 
secondary to acute or chronic disorder. Products 
containing lecithin derived from egg or milk proteid 


‘have been in considerable demand, and have been 
‘administered with success. 


In Byno Lecithin, lecithin is combined with 


-Bynin, a pure malt extract, containing the complete 


activity of the diastasic ferment. . | 
The combination also contains in solution a 


definite standardized amount of the compounds of 


cinchona in combination with their natural acids, 
and in addition in each ounce an amount of nux 
vomica equal to 1/40th of a grain of strychnine, 
which powerfully reinforces the tonic action of the 
cinchona. = 
These alkaloids exert a direet stimulating action 
on the nervous system and organs of the body. The 


dose of the new preparation is half an ounce, three 


times a day, half an hour before meals. 
ERUNT PERS 


s eoicfo, 





THE MiNERAL WarEns or Vicuy. For the use of 
Practitioners. By Charles Cotar, M.D.Paris, 
Consulting Physician at Vichy. | London: 
H. K. Lewis, 186, Gower Street, W.C. 1913. 


The literature dealing with the general study of 
mineral waters, and the thermal stations in par- 
ticular, is very seattered, so the above work should 
be welcome. 


The author, Dr. Cotar, a consulting physician at 


. Vichy, gives in it a complete account of the subject 


of hydrotherapy. 

After giving the theories concerning the origin of 
the waters and their chemical, hygienic, and 
gaseous properties, he reviews their physiological 
action, so that it becomes easy to deduce their 
medical indications and contra-indications ; the latter 
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are corroborated by the observations and numerous 
contributions of his colleagues on the spot, and the 
author's own personal experiences are also, of 
course, added. These are of very great value. 

A chapter is devoted to diseases of children, and 
in the concluding chapter a comparison is made 
between Carlsbad and Vichy. | 

A complete index makes it easy to find any 
information which may be needed. 


a 


Personal Hotes. 


CoLONIAL MEDICAL SERVICES. 
West African Medical Staff. 
| April, 1913. 


No deaths. 

No transfers. 

Retirements. —A. W. Atkinson, M.B., Ch.B. Edin., Medical 
Officer, Gold Coast, retires with a gratuity; St. George Gray, 
M.D., B.Ch.Dublin, Senior Medical Officer, Southern Nigeria, 
retires on pension. 

New Appointments.—The following gentlemen have been 
selected for appointment to the Staff:—N. A. D. Sharp, 
M.R.C.S.Eng., L.R.C.P.Lond., Gold Coast; J. C. C. Hogan, 
M.D., B.Ch., B.A.O., L.M.Dublin, Northern Nigeria; J. A. 
Beattie, M.D., Ch.B.Aberdeen, D.T.M. and H.Cantab., 
Northern Nigeria. 

Other Colonies and Protectorates.—W. W. Martin, M.B., 
Ch.B.Vict., J. W. Adams, M.R.C.S.Eng., M.R.C.P.Lond., 
M.B., B.C.Cantab., and J. London, M.B., Ch.B.Liverpool, 
have been selected for appointment as Medical Officers in the 
Straits Settlements; J. M. G. Ewing, L.R.C.P., L.R.C.S.Edin., 
L.F.P.S.Glas., has been selected for appointment as a District 
Medical Officer, St. Vincent; W. N. A. Paley, M.R.C.S.Eng., 
L.R.C.P.Lond., has been selected for appointment as a 
Medical Officer, Fiji; W. S. Coffey, L.R.C.P., L.R.C.S.Ireland, 
has been selected for appointment as a Medical Officer in the 
Federated Malay States. 


INDIA OFFICE. 
From March 1 to April 5. 
Arrivals Reported in London.—Captain C. H. Barber, I.M.S. ; 


Major Bhola Nauth, I.M.S.; Captain J. B. Christian, I.M.S.; 
Colonel G. W. P. Dennys, I.M.S.; Captain S. Haughton, 
I.M.S.; Captain D. L. Graham, I. M.S. 

Extensions of Leave.— Captain R. E. Gamlen, I.M.S., 6 m. ; 
Captain C. A. Gill, I.M.S., 14 d. ; Captain G. C. L. Kerans, 


I. M.S., 6 m.; Captain L. Reynolds, I.M.S., 6 m., M.C. 


List oF INDIAN MILITARY OFFICERS ON LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Barber, Captain C. H., I.M.S. 

Graham, Captain D. L., I.M.S. 
Haughton, Captain S., I. M.S. 

Nauth, Major B., I.M.S. 

Taylor, Captain J., I.M.S., to May 7, 1918. 
Watson, Major T. E., I.M.S. 
Woods, Captain J., I. M.S. 


List oF INDIAN CiviL OFFICERS ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER CIVIL RULES). 
Showing the Name, Province, and Department, and the Period 
for, and Date from, which the Leave was granted. 
Christian, Captain J. B.. I.M.S. 
Dennys, Colonel G. W. P., L.M.S., C.P. 
Ross, Captain H., I.M.S., U.P., 24 m., November 20, 1912. 


—_———_—_>—____——_ 


Pecent and Current Literature. 





A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


* Journal of the Royal Army Medical Corps,” No. 4, 
April, 1918, vol. xx. 


Dengue.—Colonel Smith, D.S.O., believes that the dengue 
fever seen amongst the troops in Calcutta is identical with 
seven-day and three-day fever. He states that year after 
year the troops in Calcutta are attacked by a short fever 
which is productive of much inefficiency but no mortality. 
It has been returned as pyrexia of undetermined origin. 
This year, 1912, the author had the good fortune to have to 
deal with the disease personally and experienced an attack 
in his own person. Last year (1911) very careful notes of 
the disorder were taken under the direction of his pre- 
decessor, Lieutenant-Colonel T. McCulloch, R.A.M.C. From 
reading these notes and seeinz the temperature charts, he 
(Colonel Smith) has no doubt that the fever of 1911 was 
the same as the fever of 1912. He is also confirmed in this 
view by officers who have sern the fever in both years. 
The conclusion arrived at is that the fever of 1912 is the 
same fever as that of many previous years, and is un- 
doubtedly dengue. But the same fever has previously been 
called seven-day fever and three-day fever, so therefore 
seven-day fever and three-day fever are in reality dengue. 


Seventh Report on Plague Investigations in India, 
January, 1913. 


THE above report, which is published as a Second Plague 
Supplement of the Journal of Hygiene, contains the follow- 
ing papers :— 

(xlviii) ** Plague in Madras City” (with 1 chart); (xlix) 
“ Statistics of the occurrence of plague in man and rats in 
Bombay, 1907-11”; (l) “ The distribution of white-bellied 
Mus rattus in Bombay Island” (with 1 map); (li) * The 
immunity of the wild rat in India” (with 1 map); (lii) 
“ Chronic or resolving plague" (with 1 chart and plate xv) ; 
(liii) “The experimental production of .3solving plague in 
rats"; (liv) “ Experimental plague epidemics among 
rats"; (lv) ‘Observations on flea-bree ling in Poona” 
(with 7 charts); (lvi) “The serum treatment of human 
plague”; (lvii) “ Attempt to separate the antigen from the 
nucleo-protein of the plague bacillus by filtration through 
gelatine,” by Dr. S. Rowland; (lviii) “ Besredka's method 
of vaccination,” by Dr. S. Rowland; (lix) * The relation 
of pseudotubercle to plague as evidenced by vaccination 
experiments,” by Dr. S. Rowland; (lx) Observations on 
the mechanism of plague immunity," by Dr. 3. Rowland; 
(Ixi) ** The onset and duration of the immunity consequent 
on the inoculation of plague nucleoprotein,” by Dr. S. 
Rowland (with 2 charts); (lxii) The opsonie index in 
plague vaccination,” by Dr. R. St. John Brco*s (with 5 
charts); (lxiii) “The preparation of antitox:c plague 
sera," by Dr. A. T. MacConkey. 








Sotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

8.—To ensure accuracy in printing it is specially req 1ested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOUBNAL OF TROPICAL MEDICINE AND HYGIENE should com- 
municate with the Publishers. 

5.—Correspondents should look for replies under the heading 
** Answers to Oorrespondents."' 
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Original Communication. 





A REVIEW. OF A CLINICAL STUDY OF 
MALARIA FEVER IN PANAMA.* 
By JouN PELHaM Bates, M.D. 
Ancon, Canal Zone, Panama. 


THe COURSE anp Duration or MALARIA FEVER 
UNDER THE ADMINISTRATION OF QUININE. 


THE conclusions that are to follow in this series 
of articles have been deduced from a large general 
medical service in the two main hospitals of the 
Isthmian Canal Commission in Panama. The 
method by which these conclusions have been 
reached was to make a routine examination of the 
blood for malarial parasites of each patient when 
admitted to the hospital, regardless of what disease 
the patient might be suffering from, and to follow 
their clinical course until the patient was discharged 
from the hospital. The urine and feces were also 
examined as a routine measure. Red and white 
blood-cell counts, differential counts, and hemo- 
globin estimates were made if the nature of the case 
indicated. In addition to the clinical laboratory 
facilities for routine use in diagnostic purposes, the 
main laboratory of Ancon Hospital, bacteriological 
and pathological, was always at the service of the 
general staff, and I made the fullest use of this 
latter opportunity at all times. 

In such a general work it was not possible for one 
to do all the detail work, but in my service I visited 
and examined each patient daily, or oftener when 
the nature of the case required. In order to avoid 
deducing conclusions from a too restricted class of 
patients, I made frequent comparisons between my 
results and those of others, in the different wards 
of the hospital, noting the different effects, if any, 
of race or colour. 

After one has in this manner noted the clinical 
course of malaria fever in a large number of cases 
and over a considerable length of time, one will be 
partieularly struek by the uniformity of its course, 
and the promptness of its subsidence under treat- 
ment by quinine; while this striking fact of its sub- 
sidence is being observed in cases amenable to treat- 
ment, it is also equally as noticeable that in those 
cases where the infection is too great to be affected 
by treatment in a given time, such cases are just as 
prompt in the opposite direction—towards death. 

These phenomena one would naturally expect to 
be contradicted in some cases at least; in those, for 
instance, where the amount of quinine which could 
be administered would be about equal to the amount 
of the infection present, and under such circum- 
stances one would infer that there would be a 
balancing between the two opposing forces, until 
sufficient immunity principles are evolved to finally 
terminate the course of the disease, and therefore 
the paroxysms would then continue over a consider- 
able length of time. 

Such a condition, however, never occurs, even 


a ee 
* Read before the eighty-fourth meeting of the Canal Zoue 
Medical Association, March 15, 1913, 





under average treatment; there are then no.long 
or lingering malaria fevers, nor are there any that 
approximate a period that could be in any sense 
termed continuant. In malarial countries it is also 


observed that there are no diseases which may not 


be, in their earlier stages at least, complicated by a 
superadded malarial infection; and, on the other 
hand, there are no malarial infections that may not 
have some underlying disease, either frank or 
cryptogenetie, to complicate its course. It becomes 
then extremely difficult at times to be certain just 
how far one is studying the clinical phenomena and 
course of malaria fever, or adding to them the 
phenomena of some other disease. | 

To do so with any degree of satisfaction it is 
necessary to have an abundance of material for com- 
parative estimates, and laboratory facilities at hand 
or of easy access, for the final determination of 
obscure problems. I have been fortunate in having 
both, and shall in what follows give somewhat in 
detail the results of this study, and the practical 
conclusions according to my interpretation of the 
facts observed. | 

In order to follow up this review in proper 
sequence, I think it best to sketch in its general out- 
line the accepted knowledge and teaching of malaria 
as found in the text-books in the latter part of 1905, 
the time I first. began to note the points in the 
clinical phenomena of malaria which I thought were 
not quite in keeping with the ideas conveyed to me 
by such teachings. "MMC a 

In 1905,. Marchiafava, Celli, Bignami, Bastian- 
elli, Golgi, Osler, Manson, Ross, Thayer, Manna- 
berg, and many others not without due influence, 
were the most powerful factors in shaping our ideas 
of malaria in America. They, with many other 
painstaking workers, had followed the life cycle of 
the malarial parasites both in the human organism 
and in the mosquito; they had differentiated the 
different morphology between the varieties of para- 
sites, classified them in zoology, and given their 
biological characteristics ; drawn and tabulated them 
in such a way that any worker after a little experi- 
ence could follow them. They had put upon a sure 
basis the mosquito theory of the transmission of 
malaria between man and man, and defined the 
varieties of mosquitoes; and they in the meantime 
had followed the clinical course and symptoms of 
malaria, and described its characteristics accurately 
up to a certain point, where there arose some con- 
siderable divergency of opinions. 

This point of divergence arose over certain sym- 
ptoms of the malaria fevers, and the effect of 
quinine on the duration of the fever in particular 
infections, notably the sstivo-autumnal, and upon 


the resistance of the westivo-autumnal parasites to 


quinine. These, then, being the points over which 
most of the confusion arose, I shall here examine 
some of the different views as then held, without 
any particular comment, and take them up later on, 
together with the management of the case, and the 
dosages of quinine advised by each; and seek to 
explain some of the reasons for these various ideas, 
as those reasons appear to me. The course of the 
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fever and its duration and its susceptibility to treat- 
ment, among the most accepted authorities, were, to 
quote briefly, as follows :— 

Thayer [1], after stating that the malaria fevers 
were usually very amenable to quinine, and speak- 
ing further of the wstivo-autumnal fevers, says :— 

Certain of these cases may pursue a course quitc similar to 


typhoid fever through some days, or even weeks. To these 
cases Baccelli has given the name ‘ subcontinua.” 


Osler [2], in describing the sestivo-autumnal 
;ever, states that the 


Fever may be continuous with remissions more or less 
marked. In some the fever subsides at the end of the 
week, and the practitioner is in doubt whether he has had to 
do with a mild typhoid or a simple febricula. In other 
instances the fever persists from ten days to two weeks; there 
are marked remissions, perhaps chills, with a furred tongue and 
low delirium. It is under this form of malaria fever 
that so much confusion still exists. . The fever yields, 
as & rule, promptly to quinine, though here and there cases 
are met with--rarely, indeed, in my experience—which are 
refractory. 


Scheube's [3] view of the sstivo-autumnal fever 
is decidedly more discouraging, as he says of it :— 

The period of the duration of remittent fever fluctuates 
between three days and three weeks, sometimes it even lasts 
longer. . . Quinine usually has but little effect on re- 
mittent fevers, and good results are not obtained immediately 
even on a change of climate. 


I think it fair here to let Scheube speak his views 
on the dosage of quinine, in which he says :— 

As regards the dose, the administration of small occasional 
doses has now been quite relinquished in favcur of a single 
larger dose at longer intervals. In mild forms 1 grm. is the 
usual dose for adults ; in serious forms 1 to 2 grm. are adminis- 
tered. Experience has taught us that it is useless, and may 
prove dangerous, to exceed this quantity. 


Manson [4], in deseribing the swstivo-autumnal 
fevers, speaks as follows :— 

A modification of the bilious remittents—what Kelch and 
Keiner call typhoid remittent—is very much more grave as 
affecting life than the simple bilious remittent. 

In the typhoid remittent, typhoid symptoms, such as low 
delirium, prostration, dry tongue, swelling of the spleen and 
liver, subsultus tendinum, marked melanemia, are superadded 
to the usual symptoms. The quinine test is generallv 
conclusive iu intermittents and in the various larval forms of 
malaria, but the more severe remittents are often singularly 
resistant to the drug. Moreover, time may not be available in 
which to test such cases with quinine. 


Manson's statement that the more severe remit- 
tents are singularly resistant to the drug, followed 
by the qualification that time may not be available 
in which to test these cases with quinine, can with 
propriety be interpreted in two ways. First, that 
the fever eannot be controlled by quinine, and from 
the clinical description of them one could expect 
them to continue over a considerable length of time. 
Or, from the qualifying remarks one may infer that 
these symptoms had arisen from neglect of treat- 
ment, and death was so near that quinine would 
now be useless. I prefer to take the latter interpre- 
tation, as he states further on : — 

The quinine may not always prevent the next succeeding fit, 
but it nearly a»ways diminishes its severity. In ninety-nine 
cases out of a hundred the second following attack does not 
develop. 
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Marehiafava und Bignami [5], who had made 
such a long and careful study of malaria, have not 
allowed themselves to be confused about these 
fevers. They go directly to the point without 
hesitation, and tell us what to expect about their 
duration :— 

Their duration depends nearly always upon the treatment ; 
if the specific remedy be promptly administered, the fever 
usually remits with promptitude, or it may intermit, to 
resume again for a short time, and terminate definitely. Thus 


their duration is usually four, five, or six days, or a week at 
most. 


They did, however, encounter some cases that 
did not pursue this uniformity of course and dura- 
tion, and refer to them as follows :— 

We have already spoken of the duration of the fever, stating 
that when it is properly tre&ted it does not last more than five 
or six days. But sometimes cases occur in which, in spite of 
the administration of quinine and the decrease or disappearance 


of the parasites, the fever continues for two, three, or even four 
davs longer, with a progressively milder course. 


Mannaberg [6], in discussing the subcontinued 
type of fever, states :— 

The fever-curve of a subcontinued fever, for one or two weeks, 
will sometimes show the original type, whether tertian or 
quartan, though in the majority of cases this is not decisive. 
In addition to spontaneous temperature fluctations, which are 


difficult to recognize, there are others due to quinine (adminis- 
tered necessarily from the beginning). 


It would be useless, I think, to continue this 
review any further, as all will be found more or less 
similar. With the exception of Marchiafava and 
Bignami, and Osler to some extent, and perhaps 
Manson, it will be seen that malaria was held to be 
a somewhat variable entity, and variable in its 
manifestations. Most usually it would yield 
promptly to quinine, but again it would be extremely 
resistant, and continue for weeks in spite of the 
administration of the drug, to end in recovery, and 
sometimes in a long and tedious convalescence. In 
the midst of such manifestations, if the descriptions 
are followed further, pernicious symptoms might 
arise, and these in turn manifest characteristics 
equally as variable as the course and duration. 

Naturally I held these same views with regard to 
malaria, and in a country, then, like Panama, where 
the name of malaria was held as a scourge—the 
dread pernicious of the French, and the even more 
terrible ** Chagres fevers ° were to be met with— 
one naturally expected to contend with malaria in 
all of its infinite forms. 

As to the matter of the severity of these fevers, 
my apprehensions were fully realized ; the admission 
of cases already in coma was not unusual; the 
sudden onset of pernicious symptoms a few hours 
after admission was also not uncommon, and grave 
cases without pernicious symptoms were always 
present. But as to the duration and course of these 
fevers, I was not a little surprised to note that not 
even the gravest of those which recovered showed 
a duration or course comparable to the description 
of the grave malarial fevers quoted above. (These 
statements apply to the beginning of our work in 
Panama in 1904, 1905, and 1900.) 
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The most of the malaria fevers terminated in 
from two to three days, the tertian subsiding some- 
times with an elevation of temperature on the third 
day, and the :estivo-autumnals with a lessening rise 
of fever each day, or with a prolonged paroxysm ; 
this final paroxysm beginning on the second or third 
day, and lasting from twenty-four to sometimes 
even forty-two hours, and thus terminating its 
course, 

With the exeeption of the deaths from the per- 
nicious fevers, und the consequent interesting 
autopsy, and a normal number of blackwater fever 
cases, It was rare that anything occurred to break 
this clinical monotony. 

There were also observed quite a number of fevers 
in Which routine -blood examination proved negative 
for malarial parasites. The clinical symptoms in 
most of these negative cuses were so characteristic 
and their duration so short that they could not be 
other than malaria. But among these nega- 
tive fevers it was noted that now and then some of 
them continued for from ten to fourteen days or 
even longer under the usual doses of quinine. In 
not all of these latter continued fevers, however, was 
the blood examination negative, for in very rare 
instances, indeed, parasites were found in these also. 

I was diagnosing all these fevers, including the 
continued fevers, malaria. Those without parasites 
'" elinieal " malaria, and those with parasites 
malaria under the different classifications according 
to the variety of parasites disclosed under the 
mieroscope. 

This much already noticed, I was becoming a 
little interested in what appeared to me to be an 
exceptional course or duration of tropical malaria, 
and also somewhat curious about these mild fevers 
that were mostly negative for parasites—although I 
grant that in mild early malarial infections parasites 
are diffieult to find, and perhaps I had missed them. 

I began to be curious also why Yt was that all the 
positive malaria eases responded so promptly to 
quinine, and why the greatest majority of the nega- 
tive fevers did the same, and yet a few of these 
negative fevers did not do so, but as I have said, 
continued from ten days to two weeks. 

Just at this time (December, 1905) there occurred 
a ease with blood negative for malarial organisms, 
and with a sub-continuous fever and an enlarged 
spleen and liver, a fever that I was unable to 
classify under any head. This man died, and at 
autopsy Dr. 8. T. Daring [7] found bodies 
resembling the Leishman-Donovan bodies of kala 
azar, Which he has since named Histoplasma cap- 
sulutum. This special fever I thought, then, was a 
clue to the indefinite. fevers of one to two weeks' 
duration which I have just referred to, and that they 
would prove to be the earlier stages of something 
similar to kala azar. Acting on this impression, I 
began watching for more of these mild fevers, and 
a little later was able to select one. This patient 
had a slight fever with no special marked sym- 
ptoms, he was allowed the run of the wards, and 
almost à full diet. The only watch kept of him was 
a careful record of the temperature, and a daily 


examination of the spleen for enlargement. About 
the twentieth day after his admission the tempera- 
ture rose in the afternoon to 1039 F., the following 
morning it remained elevated, and by the afternoon 
it had risen to 1049 F., at which point it remained 
fairly eonstant for six days, when the patient died. 
The autopsy in this case disclosed the lesions of 
typhoid fever at the beginning of the second week. 

These two widely different diseases following so 
closely on the heels of each other, confused me 
somewhat, and I was at a loss for a while to know 
what course to pursue. But inasmueh as there 
were occurring a number of well marked typhoid 
fevers in my wards at this time, I at last concluded 
these indefinite fevers I was meeting with were most 
likely typhoid, and on this assumption began work 
ulong that line. I at that time had but little know- 
ledge of mild typhoid fever. Osler [8] had described 
these indefinite fevers as typhoid fever, and quoted 
some of Dock’s work along the same lines. Victor 
C. Vaughan [9] had brought out his admirable paper 
on the spread of typhoid fever during the Spanish- 
American War, and concluded that a large number 
of cases diagnosed malaria must have been typhoid 
fever in a mild form. Our laboratory* was only 
equipped at that time for Widal tests. However, I 
commenced the work in the following manner. In all 
cases of fever admitted with blood negative for 
malarial parasites, and which showed no other 
obvious cause for the fever, a routine series of Widal 
tests were made every other day -throughout the 
patient's stay in the hospital, unless a positive test 
was returned earlier. During the year 1906 and to 
September, 1907, [10], two hundred cases of 
typhoid fever were collected in this way in my own 
service, in which 33 per cent. of them were of short 
duration. 

In the latter part of 1907 our laboratory was 
equipped for blood culture work, and I continued 
this study of the mild fevers with blood cultures, 
though our typhoid epidemic was now under control 
and well toward its end. As in the Widal work, 
every fever in which the cause was not clear, a 
culture was asked for on the first or the second day 
after the patient's admission; and in some, where 
the blood smears were positive for malarial para- 
sites, cultures were also made. | Working in this 
routine manner, a large number of cultures were 
made which, of course, were useless, but it enabled 
me to pick up some of the milder cases of typhoid 
which would have been impossible if time had been 
tuken to attempt a differentiation. 

This work was ended in August, 1908. During 
this time sixty-eight cases of typhoid fever were 
collected. In thirty-seven of these sixty-eight 
eases the blood cultures were positive for either 
Bacillus typhosus or its kindred strains. Of the 
thirty-seven positive typhoids nine were of the short 





* Iam indebted to Dr. Samuel T. Darling, Chief of Labora- 
tory, for his assistance and encouragement in this entire work. 
He and his assistants in the laboratory, chief among whom was 
Dr. Thomas R. Brown, made this work possible by their en- 
thusiastio support and prompt answering to every call for blood 
cultures and Widal tests. 
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duration variety, the fever terminating in a total of 
eight to fourteen days. In this small series of cases 
7 per cent. had a superadded malarial infection, but 
curiously enough not any of the short duration cases 
showed any evidence of malarial infe ‘ction, as I had 
seen m my earlier work with Widal tests. Since 
this time, however, Dr. W. M. James has kindly 
furnished me with a chart of an American patient 
Whose blood culture was positive and the smears 
from his peripheral blood disclosed tertian malarial 
parasites. (See Chart III.) 

During the time of this work over eight thousand 
cases of malaria had passed directly under my obser- 
vation, and nothing had transpired in all these cases 
to disturb the first impressions made on me in 
reference to the course of malaria at the beginning 
of the work: in fact, this mass of cases served only 
to confirm those first impressions. I have analysed 
several thousand malarial charts in my own wards 
and in other wards of Ancon and Colon hospitals. 
(The charts of 1904 and most of 1905 have been 
excluded because we were all rather new at malarial 
blood work, and as new beginners will be, were over 
zealous in our findings.) I separated them into 
nationalities and different races with regard to 
colour, and it has all been the same thing as to the 
duration of the fever under proper treatment. 

In the analysis of this large number of charts it 
was found that the fever subsided in one day, two 
days, three days, or a number at four days; occa- 
sionally it was the fifth day, and very rarely an 
afternoon’s rise to 99° or 100° F. on the sixth day. 

This uniform course led me in 1907 to state as 
an axiom, any fever that did not yield to quinine in 
five days was not malaria. This did not mean 
that a malaria fever was likely to continue for five 
davs nor anything like five days, but it might in 
some instances do so. Then if a fever should con- 
tinue for more than five days, with quinine properly 
administered, there was something else other than 
malaria the cause of its continuance. 

Jut before going any further into this phase of 
the subject, I ‘think it hest to digress a little until 
we have examined the opinions of some of the later 
writers on the course and duration of malaria. 

The writers for the current medical magazines 
have given considerable attention to malaria in the 
past seven years, in its numerous points of interest, 
but little or no notiee of its course or duration under 
treatment. It is necessary then to again return to 
the later text-books for this least interesting but 
most practical side of the subject. The first of 
these I shall refer to is Rogers [11], who, in speak- 
ing of the duration of malaria fever under. proper 
treatment, states that the duration of malaria fever 
is about four days, and further adds :— 

It may therefore be liid down as an axiom that any fever 
which lasts longer than the time Emits stated, under proper 
doses of quinine, is not malarial. or at least not purely 
malarial in its nature. 


Deaderick [ 12 | :— 


A fever that resists quinine is not malaria fever. The maxi- 


mum period of re-istance to quinine is ordinarily stated as four 


days. 
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After which he deseribes a post-malaria fever, 

particularly in wstivo-autumnals if the infection has 

lasted for some time, in which he states the fever 


persists for weeks uninfluenced by quinine. The 
blood examination is negative for parasites. He 


then offers several explanations as to its cause, but 
states that none of these are satisfactory. 

Craig [13] in his description of the æstivo- 
autumnal fevers, states : — 

If properly treated, the symptoms are easily controlled within 


a week, although in very rare instances the plasmodium may 
be very resistant to quinine and persist for eight to ten days. 


As to the administration of quinine, he advises 
that 40 gr. of quinine a day never be exceeded, 
and believes that 2 grm. administered in divided 
doses in each twenty-four hours is amply sufficient 
to eure any ordinary case of sestivo-autumnal 
infection. 

Castellani and Chalmers [14] of the later writers 
are rather hopeless in their outlook for the cure in 
the sstivo-autumnal fevers, and say :— 

It is generally stated that a fever which within four days is 
not influenced by quinine in full doses is not malaria. This is 
true as regards malaria fevers due to the quartan and tertian 
parasites, but not always as regards those caused by the subter- 
tian parasites. We have met with cases in which the fever has 
remained unaffected while the parasites can be found in the 
peripheral blood, notwithstanding several weeks’ quinine therapy 
by various methods. * 


It is difficult to know just what comments to offer 
on these statements of Castellani and Chalmers 
with regard to finding parasites in the blood of the 
periphery, ‘‘ notwithstanding several weeks’ quinine 
therapy by various methods." I should like to 
reconcile this statement, so contradictory to the 
experience of all other workers in malarial blood 
work, by the doses of quinine being too small. But 
they recommend 5 to 10 gr. of quinine three 
times a day for ordinary m: alarias, which I think is 
quite sufficient to destroy the parasites to a number 
so low that it would be extremely difficult to find 
them in the peripheral blood. For severe cases 
they recommend 10 to 15 gr. by the hypo- 
dermic method, though not specifically stated, I 
presume at least three times a day. This also 
would be sufficient to destroy the parasites in severe 
' below the detectable limit " in the blood 
of the periphery. Thirty grains a day did so in 
Ross's and Thomson's [15] ease of relapse. Per- 
haps it is just as well to call the attention of 
Castellani and Chalmers to these few facts, and 
leave them to explain. 

Brem [16], in speaking of the duration of the 
fever in malaria and the quinine test for the 
diagnosis, states that :— 

Even in Colon Hospital, where routine examinations of the 
blood are made, and where routine blood cultures are taken in 
all undiagnosed fevers continuing for more than three days, 
we have sometimes been left in doubt. As a rule, then, in first 


attacks four days is sufficient for the test, and six days is a maxi- 
mum time to be allowed it. 


eases, 


From my experience with blood culture tests in 
the mild tvphoid fevers, three days is too much 





* Italics mine. 
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delay if one expects to dispel one's doubts by cul- 
tures from the blood. 1 have found it necessary to 
have the cultures made within twenty-four to thirty- 
six hours after admission if one is to have satisfac- 
tory results. 

Patients with this class of fevers have already 
delayed coming to the hospital from two to ten 
days. It is well understood that blood cultures 
must be taken early to get the best results, in even 
severe typhoid. In this class of fevers positive 
cultures are rather uncertain at best; and it there- 
fore becomes necessary in some of the cases to base 
the diagnosis on symptoms or complications that are 
characteristic of other typhoid fevers, as we some- 
times have to do in some of the mild malarial infec- 
tions without being able to determine parasites in 
the blood of the periphery. 

In our inquiry into the opinions of the various 
writers on the subject of the duration of malaria 
fevers, especially the wzstivo-autumnal fevers, we see 
a mass of ideas more varied than in any other 
disease. It is to be noted, however, that most of 
the writers since 1905 are placing the duration of 
malaria fever within decidedly more circumscribed 
limits. 

A number of reasons have been offered why 
malaria should be so varied in its duration 
under treatment. As I understand them, these 
reasons are as follows: (1) Varieties of parasites that 
are inherently resistant to quinine; for instance, the 
subtertian sstivo-autumnal parasites, as stated by 
Castellani and Chalmers ; (2) at times the condition 
of the patient is such that quinine cannot for the 
time being act efficiently in the circulating fluid; (3) 
'" fastness " of the parasite or ‘‘ effective resis- 
tance ° to quinine; and, finally (4) it was formerly 
assumed that there was some peculiarity about the 
virulence of tropical malaria, and this accounted for 
some of the discrepancies in the views about its 
duration. I do not think either of these reasons are 
satisfactory. I have not seen either the one or the 
other hold good iu the malaria fevers of Panama. 
One can either get enough quinine into the circula- 
tion to destroy the parasites, to a number suffi- 
ciently low to relieve the paroxysms, or one cannot. 
In the latter event death is always the result; in the 
former, which fortunately is usually the case, the 
relief is always decided and rarely requires more 
than three, four, or five days. 

In the beginning of this review of the literature 
on malaria, I expected to be able to reconcile some 
of these discordant ideas, by perhaps the too timid 
administration of quinine. I find, however, I 
eannot very well do this, for with the exception of 
Scheube, who makes 15 gr. a day an average 
dose, and 30 gr. a day a maximum dose, there 
is a remarkable uniformity of opinion that 30 gr. 
is a small enough dose for average cases, and 
all are agreed that in severe cases the dosage should 
be increased. This seems to me to he in most 
instances sufficient dosage. 

I am then forced to seek some other reason. I 
have already spoken of the fact that in malarious 
countries there are no diseases which may not be, 
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in their earlier stages at least, complicated by 
superadded malarial infection; and on the. other 
hand there are no malarial infections that may not 
have some other underlying disease, either frank or 
cryptogenetic, to complicate its course. 

It would be unreasonable to assume that such 
careful observers as ure quoted here could have been 
led into any errors by the frank complications. 
Then if we must account for these diserepancies— 
and we must, for all cannot be correct—it must be 
done under the cryptogenetic diseases, or what were 
obscure diseases at the time that most of these 
writers were making their studies. 

The obscure diseases, that 1s, obscure with refer- 
ence to their relation to malaria, and which have 
had the greatest influence for evil in shaping our 
views erroneously, I think are three: First, kala 
azar; second, typhoid fever; third, uncinarial 
anemia and its consequent irregular fever. 

Uncinurtal Aneemia.—The secondary anemia of 
uncinarial infection is attended by a rather variable 
and irregular fever. Most of the subjects of un- 
cinariasis have been also infected with malaria, and 
often come under observation to be treated only 
for the malaria. Unless routine stool examinations 
are made, one is most likely to overlook the princi- 
pal cause of the fever—the uncinariasis—and attri- 
bute all the symptoms, the anemia and_ the 
irregular fever, to a malarial infection. This has 
no doubt been frequent in the past, and in this 
manner given rise to the descriptions of a so-called 
post-malaria fever. Hirsch [17] points out that 
uncinarial anemia was, always looked upon as 
malarial cachexia until about 1885. These two in- 
fections are present in the same individuals in a 
very large percentage of natives in the Tropics, 
and they cannot be separated unless the stools 
are examined as well as the blood. I shall dis- 
cuss the uncinarial angemias in a more appropriate 
place under the head of the grave malarial anemias. 

Kala Azar.—According to Rogers [18], kala azar 
was first noted in 1882 by Dr. Clark, and described 
by him as a very severe form of malarial cachexia. 
Throughout the years that followed up to 1902 kala 
azar was looked upon by the medical men in India 
as a severe form of malarial infection, attended with 
chronicity, enlarged spleen and liver, and with 
usually a fatal termination, and only slightly, if at 
all, affected by quinine. In 1908, Leishman and 
Donovan [19] announced their discovery of the 
parasite of kala azar, without at that time being 
able to classify it. Leishman first thought the 
parasite was a degenerate form of a trypanosome. 

Since this discovery numerous investigators, 
principally Rogers, have been studying the disease, 
and through their combined labours kala azar was 
shortly placed as a disease sui generis, as was sug- 
gested by Manson at a little earlier period. 

The symptoms of kala azar are those in toto 
of a chronic untreated malarial infection, namely, 
an aeute onset of fever, more or less irregular, 
sometimes marked remissions to be followed by 
sharp exacerbations. During this attack the spleen 
becomes enlarged and the liver also. According to 
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Bentley [20] and Rogers [21] this attack may last 
from two to six weeks, to be followed by a period 
of apyrexin. Repeated accesses of fever occur from 
time to time and splenic enlargement becomes per- 


manent. With each recurring febrile attack the 
anemia becomes more marked, until, with the 


enlurged spleen and pronounced anemia, the patient 
is a complete clinical picture of chronic, untreated 
malaria. Moreover, according to Manson [22] 
malarial infection may be a frequent complication 
of kala azar. 

The mere statement of these brief facts is 
sufficient to explain the relation of kala azar to 
malaria in the descriptions of the malaria fevers 
of the Tropics: the long continued malaria fevers 
unchecked by quinine, and not immediately bene- 
fited by a change of climate. Although kala azar 
is now fairly easily diagnosed, the evil effect cf 
these old descriptions is still present, at least to 
some extent, in our interpretation of the malarin 
fevers. 

Typhoid Fever.—When stating the original pro- 
position that underlying diseases, especially the 
cryptogenetic ones, must account for the dis- 
crepancies in the views about the course and dura- 
‘tion of the malaria fevers, typhoid fever was placed 
in this latter class. However, it must not be in- 
ferred that I mean that typhoid fever as a distinct 
entity is in any sense cryptogenctic, but obscure 
only in some of its many phases in its relation to 
malaria fever. 

Typhoid fever has always borne a rather intimate 
relation to malaria, especially in the matter 
of the differential diagnosis of the one from the 


other. This fact, I think, makes it necessary to 
inquire into typhoid fever and its relation to 


malaria fever at some length. 

Manson [23] and Rogers [24] call our attention 
to one fact which I think has considerable influence 
even to this day on the ideas of the course and 
duration of malaria. They state that it was long 
held, and up till very recent times, by the English 
and French surgeons in India and Africa, that 
typhoid fever did not occur in either of these coun- 
tries. Rogers states, however, that the English 
surgeons recognized typhoid fever in Europeans 
residing in India and Africa (since 1854—Seriven), 
but they did not believe it occurred in natives. 

Therefore all or nearly all of the continued fevers 
of India and Africa were looked upon as malarial 
in nature, and they were classified as malarial under 
such terms as ‘‘ continued,’’ ''remittent," and 
'* bilious remittent " fevers. At a somewhat later 
date many good observers thought that typhoid in- 
fection and malarial infections never occurred 
simultaneously in the same individual. This latter 
contention was being discussed, particularly during 
the veurs of the period of the greatest advanee in 
malarial knowledge, that is, from 1882 to 1900. 
Hence, when the two infections did co-exist the 
svmptonis of the one or of the other of these two 
diseases must necessarily have erept into the 
clinical descriptions. And particularly into the 
descriptions of malaria, for the symptoms of that 


disease cun be more easily obscured by typhoid 
fever than the symptoms of typhoid fever can be 
obscured by malarial symptoms. 

Laveran himself and Boudin [25], with many 
others, held that there was an antagonism between 
the two infections, and from this antagonism one 
infection would preclude the other. Marchiafava and 
Bignami [25], while not denying the co-existence 
of the two infections, state that in their experience 
they and many others had never seen the occur- 
rence. At about this time Thayer and Barker [26] 
found that the two infections were present simul- 
tancously in the same individual. Since this im- 
portant contribution to our knowledge of these 
infections there is no longer any question of the 
co-existence of the two, and moreover it is a well- 
established fact that typhoid fever occurs in all 
portions of the world. 

Kelch and Keiner [27], while working in Algeria, 
described a malaria fever which they called bilious 
remittent fever, in which all the clinical features 
of a well-marked typhoid fever are present, such 
as low delirium, subsultus tendinum, &c. 

Marchiatava and Bignami [28] also describe a 
malaria fever as typhoid subeontinuous, in which 
every sign of typhoid fever is present, even to the 
rose spots, ''in a word, a complete clinical picture 
of typhoid fever. 

In malarious countries, with people living in 
highly infected localities, it is not infrequent to 
encounter untreated cases of malaria, in first attacks 
or aeute recurrent uttacks which have continued 
for several days. In this class of cases the appear- 
ance of the patient when first seen presents many 
of the symptoms that strongly suggest typhoid fever 
in the stage at the latter part of the first week, 
or ut the beginning of the second week, and the 
praetitioner will be in doubt for a short time. 

At this point though all similarity ceases between 
the two diseases. If the fever is due to malarial 
infeetion alone, even indifferent treatment will 
ameliorate the symptoms to such a degree that it 
will in a brief period no longer resemble typhoid 
fever, and if the treatment is active and vigorous 
the fever is cut short promptly. While, on the 
other hand, if the fever is due to both malarial and 
typhoid infection co-existing or to typhoid infection 
alone it pursues a course unchecked, in spite of any 
amount of quinine, and takes on all the charac- 
teristics of typhoid fever within the limits of the 
gravity of the infection. It appears to me that one 
of the most important points in the study of malaria 
has been largely overlooked, and that point is, that 
malaria has no analogue in any other infectious 
disease. — 

If, then, one undertakes to deduce any given facts 
about malaria by analogy from any of the other 
infeetious diseases one is likely to be led up to 
erroneous conclusions. We know that with the 
exception of pneumonia the duration of the in- 
fectious diseases is largely dependable on the gravity 
of the infection. But this is not the case in malaria 
when under treatment. We possess a specific 
remedy for malaria which does not allow it to 
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pursue à normal course, as other infectious diseases 
necessarily do in the absence of a more than rela- 
tive specific remedy. 

In the cases I have encountered in which the 
symptoms present were typhoidal in character, such 
as low delirium, subsultus tendinum, rose spots, 
&c., these symptoms persisted, and the ultimate 
findings by Widal's test or blood-eulture methods 
proved the greatest number of such cases to be 
typhoid or allied fevers. In the few instances where 
one or the other of these tests failed to conclude 
a positive diagnosis, one could, by analogy, without 
any great difficulty conclude that the remaining 
cases were also typhoid fever. 

Now it must be remembered, and it is the main 
point at issue, I think, that all typhoid fevers do 
not display positive Widal reaction while under 
observation, nor will they all yield a positive blood 
culture, with one single culture at least, and that 
the negative cultures will pari passu increase with 
the mildness of the disease. Just as in malaria the 
milder cases fail to disclose malarial parasites in 
the blood of the periphery, in frequent instances 
under routine blood examinations. With these facts 
made clear, we can readily account for the so-called 
malarial fevers which may continue from three days 
to three weeks, or for those that may continue for 
weeks even ufter parasites have disappeared from 
the blood of the periphery. Such fevers as these 
I conclude must be something other than malaria. 
And those that have been classed as malarial with 
a complete clinical picture of typhoid fever, I must 
be permitted to assume were typhoids which in the 
beginning disclosed malarial parasites in the blood 
of the periphery, and later failed to yield a positive 
culture or return a positive Widal. 

It appears to me that such a conclusion is the 
logical one, especially as the long duration or 
moderately long duration malurias occur so infre- 
quently as to cuuse two of our writers to offer more 
or less qualifying statements when describing them 
or noting the effects of quinine. 

One of these is led to state that '' here and there 
cases are met with—rarely, indeed, in my experi- 
ence—which are refractory '" [29]. The other, that 
'' quinine may not always prevent the next succeed- 
ing fit, but it nearly always diminishes its severity. 
In 99 cases out of 100 the second following attack 
does not develop.” 

An analysis of one hundred or two hundred 
charts of malariw fever, with positive blood findings, 
wil amply justify these qualifying statements just 
alluded to. 
occur which will not obey the law of the ninety and 
nine, the inference ought naturally to be that the 
incorrigible one is not wholly malarial in nature. 

We come now to the discussion of the short 
duration, or atypical typhoid fever. This is the 
most difficult part of the problem, the differentiation 
of the short duration fevers from true malaria. 
The differentiation would be, in most instances, of 
little or no moment so far as the patient's welfare 
is concerned, but it becomes of utmost importance 
from the standpoint of preventive medicine. It is 


Then, when an occasional fever does 





not, however, wholly a negligible matter to tle 
patient, for accidents can arise in these mild fevers, 
and relapses that are severe can also occur, either 
of whieh might be prevented if the nature of the 
disease is known and the proper precautions taken. 

I have already stated that at the beginning of 
my service here I had had but little knowledge of 
the mild typhoid fevers. I recall with some interest 
now that just a few years before this time the 
medieal men of the Southern portion of the United 
States were discussing a '' third fever," one which 
they thought was intermediate between typhoid 
fever and malaria; and how accurate some 
of the descriptions of this third fever were, of tlie 
symptoms and the duration of what we now know 
to be mild typhoid fever. "These discussions were 
earried on under different names for the ''third 
fever," such as '' X fever,” ''toxintericus,'"' and 
finally one man put it '' fever, just fever." 

In the United States, as I have said, Osler [29], 
Dock, Vaughan [30], and one or two others have 
recognized and described the atypical typhoid 
fevers. Curschman and Osler [31] had given con- 
siderable space to them in 1902, but these writers 
did not seem to make the impression on the pro- 
fession at large that the importance of the subject 
warranted. In 1907, McCrae [32] again called 
attention to these mild typhoid fevers, and dis: 
cussed them at length, with apparently no better 
result than Cursehman and Osler. For medical 
men at large at that time expected, as a rule—and 
some do expect yet for that matter—of typhoid 
fever, a week of slow rise of the fever, the one to 
two weeks' fastigium, the rose spots, the meteorism, 
the distended belly, the delirium, &e., und finally 
the slow decline of the febrile curve. 

The evidence for the short duration fevers as 
deseribed by McCrae and Osler was based on Widal 
reactions, which could in a measure be doubted 
when one for reasons of his own wished to do so, 
on the grounds that the patient had had typhoid 
fever some time in the past and that the Widal 
reaction was the result of a past iniection. 

But with the perfection of the cultivation of the 
bacilli from the blood-stream no such argument 
could be made. Koch [33] and his co-workers in 
1904, employing the blood-culture method, worked 
out a number of these mild fevers, and established 
their typhoid nature. Drigalski [33] at the same 
time by stool and blood cultures also was able to 
ascertain unquestionably that these mild fevers were 
due to typhoid infection. Rogers [34], .in India, 
worked out these same fevers by blood cultures, 
and found them caused by B. typhosus and kindred 
strains. In 1909 [85] I published the results of 
my blood-culture work on these fevers which was 
begun in 1907, and confirmed my own ideas about 
these short duration fevers, as well as the work of 
the foregoing writers. After my work was broken 
off in 1908, Deeks [36] took it up, and reported his 
findings in 1909, confirming all of my previous work. 

Warren. Coleman [37], who must have been 
working at these fevers about the same timo that 
I was with blood-culture methods, published his 
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results im 1909, establishing the faet that the short 
duration fevers existed in the United States also. 
Since that time the work has apparently lapsed, 
but sufficient work by culture methods has already 
been done and reported from widely separated 
sources to establish beyond peradventure that 
typhoid fever, like any other infection, varies be- 
tween cases so mild as to be perhaps unrecognizable 
by any methods to those so severe as to cause death 
in a few days. 
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Cuart I. — Typhoid fever with a temperature curve markedly 
similar to malaria fever. Cultures from blood positive B. 
typhosus. No malarial parasites found in the blood of the 


periphery. 
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CHART II.—Typhoid fever with a temperature curve fairly 
characteristic of the short duration typhoid fevers, Cultures 
from the blood-positive B. typhosus. No malarial parasites 
found in the blood. 





The question of the nature of these intermediate 
fevers settled, it now remains to try to explain their 
relation to the cause of the belief of the slightly 
prolonged duration of malarial fever. It will be 
noticed by referring to Charts I, IT, and III, or any 
description of the mild tvphoid fevers, that the tem- 
perature curve is often irregular, and corresponds 
very closely to the deseription of the remittent or 
subcontinuous type of malaria fever. Some typhoids 
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of moderate severity terminate abruptly as malarial 
fevers often do, and at least some of these typhoids 
have malarial parasites in the blood along with the 
typhoid infection. 

With these similarities between the two diseases 
in view it becomes at once obvious how such fevers 
us these can be mistaken for malaria. In fact, 
when one is not familiar with the mild typhoid 


fevers, the only conclusion left is that they are 
malarial, especially as an occasional one of them 


may exhibit malarial infection present also. 

After a separation of these mild typhoid fevers 
by blood cultures from malaria, I think it 
will explain why some oi the later writers found 
a few of the latter continuing during quinine 
treatment for a period of eight to ten days; and 
how Marchiafava and Bignami [38], otherwise so 
correct in their conclusions about malaria, must 
have been deceived by these same mild typhoid 
fevers when they refer to some cases occurring 
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W. M. James. 
Cultures from the blcod-positive B. typhosus, and in 
which the tertian malarial parasites were found in the peri- 
pheral blood also. 


CHaRT III.— By courtesy of Dr. Typhoid 


fever. 


in which, in spite of the administration of quinine 
and the decrease or disappearance of the parasites, 
the fever continues for two, three, or even four 
days longer, with a progressively milder course.’’ 

I have here shown that all the fevers occurring 
in Northern Africa and in India, up to within quite 
recent times, were looked upon as malaria and 
deseribed as malaria fever. And I have further 
shown that during the period of the greatest pro- 
gress in malaria knowledge, the co-existence of 
malarial infection and typhoid infection was dis- 
puted, and in this manner, when the two infections 
did co-exist, it was the ty phoid symptoms that were 
described and not the malarial, as malarial sym- 
ptoms were masked by those of the typhoid, or 
promptly jugulated by quinine. 

In the present review I have related the early 
causes Which led me up to certain conclusions with 
regard to the duration and course of malaria fever; 
I have also related some of the methods by which 
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I have been able to exclude the milder typhoid 
fevers from confusion with malaria, and these 
methods in turn have led me to various kinds of 
detailed work which have enabled me to exclude 
numerous other diseases from being confused as 
malaria, until I have found true malaria to be a 
very simple entity, and neither complex in its 
manifestations nor difficult to cure if it is taken 
before the human organism is overwhelmed by the 
infection. 

It is found also that malaria fever has no 
analogue in other infectious diseases (that is, the 
greater the infection the more prolonged the course), 
but that it either responds to the specific remedy 
with promptitude or rapidly terminates in a fatal 
Issue. 

By this detailed inquiry into the three diseases, 
uncinarial angmia, kala uzar, and typhoid fever, I 
have shown that these diseases have very great 
similarity in their clinical symptoms to malaria, 
and thus have offered the greatest difficulty in 
ditferentiating them from that disease; that two of 
these were for a long period regarded as wholly 
malarial, and that one of them, typhoid fever, in 
many instances was also looked upon as malarial. 
In this detailed study I have undertaken to show 
how these three diseases have been responsible for 
the idea that malaria could be in most instances 
readily amenable to treatment, and yet in other 
instances be only slowly influenced by quinine. 

To do this it has been necessary to assume that 
the resistant cases were not malaria, but were one or 
the other of the three diseases alluded to above, or 
some other disease confused in the same manner. 
I think that in the exposition of the facts as herein 
set forth I am amply justified in this assumption. 
I may then conclude that malaria is a simple entity, 
and in the majority of cases readily amenable to 
treatment. That when it is efficiently treated the 
paroxysms can be controlled in from three to four 
days. In a few instances primary infections, as 
was pointed out by Marchiafava and Bignami [89], 
may be a little stubborn, and it is also the case wit 
children, but these cases will slowly subside on the 
fifth and sixth days after treatment is begun. 

The occasional case that cannot be affected by 
the specific remedy will rapidly terminate in a fatal 
issue, 


(I wish to thank Colonel W. C. Gorgas, Chief Sanitary Officer, 
for permission to publish this paper. ] 
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Dengue.—Stitt, writing on this subject, lays stress on the 
early leucopenia occurring in the disease, and also mentions 
a slowing of the pulse. This latter symptom would not 
seem to be a universal one, however, as other observers have 
not noticed it in other parts of the world. The author 
believes the infection is mosquito borne, and mentions the 
work of different observers in support of this. 
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AN HISTORICAL MEDICAL MUSEUM. 


For a considerable time we have been looking 
forward with interest to the Historical Medical 
Museum which Mr. Henry S. Wellcome has been 
organizing and preparing. Assuredly the Museum 
will form one of the most interesting features of 
the International Medical Congress of 1918. 
Nothing so elaborate of the kind has ever been put 
together and the wealth of treasures of historic 
interest presented will prove a revelation. Com- 
mencing with the most ancient times represented 
by statutes of healing gods from Egypt, China, 
Greece, Rome, Mexico, and the less-civilized coun- 
tries, we are made acquainted with such phar- 
maceutical appliances as pharmacy vases, mortars, 
scales, weights, drugs, orthopedic appliances, 
surgical tables, accouchement chairs, and many 
alchemical apparatus used in early times. The 
result of a study of these and other modes, methods 
and appliances used by the ancients will bring home 
to us that modern medicine owes much to the past, 
and that the science and art of medicine is but a 
product of the experience of many thousands of 
debt of gratitude for the great educational treat 
that he has organized. 

The thought that will arise in everyone's mind 
on visiting the Museum will be: Are the precious 
items of this unique collection to be dispersed as 
years. There is scarcely a surgical instrument 
known to us that had not its prototype in ancient 
times, certainly in principle, and for the most part 
in actual detail. The more we look into this phase 
of the Wellcome Collection the more are we com- 
pelled to avow with Solomon that there is nothing 
new under the sun. The evolution of our modern 
surgical instruments, as set forth in the Museum, 


where they are arranged in historical sequence, will 
afford not only surprise, but must prove, in addi- 
tion, highly instructive to every medical man who 
even cursorily examines the collection. 

Tropical medicine is well represented in its 
historieal aspects. Such subjects as plague, malaria, 
yellow fever, sleeping sickness, ankylostomiasis, 
filariasis, bilharziasis, Oriental sore, kala azar, 
pellagra, &e., are illustrated by maps, portraits, 
prints, medals, books, and pamphlets. Of special 
interest are the exhibits relating to the history of 
dracunculus, filaria, and to the etiology and pro- 
phylaxis of plague in ancient times. 1n the Museum 
there will be found also reconstructed barber- 
surgeons’ and apothecaries’ shops, alchemists’ 
laboratories, and even a taberna medica or surgery 
of the Roman period in Pompeii. Relics of famous 
inventors and discoverers in the realm of medicine 
and the allied sciences form another attractive 
feature of the exhibition. Amongst these we have 
personal relies of Dr. Edward Jenner, including the 
original lancets and scarifiers he employed; his casu 
and aecount books, and several of his personal and 
domestic surroundings. The discovery of anesthesia 
by Henry Hill Hickman and Sir James Y. Simpson 
is presented to us by several interesting relics and 
appliances. The advent of the knowledge of gal- 
vanism and the original apparatus used by the 
famous Galvani in making his first experiments 
undoubtedly prove not the least fascinating section 
of this wonderful Museum. 

Wonderful it all truly is, not only as regards the 
objects themselves, but we stand astonished at the 
amount of labour, forethought, historical acumen 
and zeal bestowed upon the organization and de- 
velopment of so vast a collection. 

The drawings by Terzi, Cooper, Schwarz, and 
Monro-Orr are at once artistic and instructive, and 
especially is this the case in the department of 
tropical medicine and tropical parasitology. It is 
neither the time nor place to give a categorical 
description of the various items in the several sec- 
tions of the Museum; that we hope to accomplish 
later. ‘Suffice it to say, that the Historical Medical 
Museum will become itself historical, for it is a 
veritable revelation. To Mr. Henry S. Wellcome 
scientific medicine, and especially tropical medicine, 
is already deeply indebted, but the medical pro- 
fession of every country will owe him a permanent 
soon as the Congress is over? The fervent hope 
will be that in some way this calamity may be 
prevented. The question arises: How is this to,be 
accomplished? Mr. Wellcome has possibly already 
considered the future place and purpose of the 
Museum; if so we are content, for we know that 
whatever is done will be done judiciously and 
loyally. The monetary value of the collection and 
the expenses of bringing it to its present state of 
perfection must have been enormous, and the 
intrinsic value of many of the treasures it contains 
cannot be represented in pounds, shillings, and 
pence. Whatever may happen, it is to be hoped 
that the acknowledged usefulness of the Museum 
to science will be so great that an attempt should 
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be made to secure its permanency as a national 
asset. 

In the department of tropical medicine we are 
greatly beholden to Mr. Wellcome. First and fore- 
most amongst the many benefits he has bestowed 
are the Wellcome Laboratories, in Khartoum, where 
Dr. Andrew Balfour has worked for many years and 
has advanced our knowledge in many directions. 
Without Mr. Wellcome’s timely assistance the sub- 
ject of pellagra would have been neglected; and the 
London School of Tropical Medicine is deeply 
beholden to the same generous donor. Yet another 
immense help has been afforded by the prominent 
position given to tropical medicine in the great 
Historical Medical Museum he has established. 

J. C. 
——— S3 ————— 


Annotations. 





Maize and Pellagra.—leed, in a recent paper 
published in the New York Medical Journal, xci, 
164, 1910, called attention to the presence of the 
fungus Diplodia zex upon maize and to the possi- 
bility that this fungus may play a róle in the 
etiology of pellagra. Data were presented showing 
that following the growth of the fungus a toxie sub- 
stance was generated in the maize which was 
believed to be similar to or identical with the 
‘** pellagrozein " of Lombroso. The investigation 
of protein constituents of mouldy maize is still under 
way, but in the meantime some data have been 
secured upon the relation of phosphorus com- 
pounds of maize. 

The idea that spoiled or mouldy maize may con- 
tain larger amounts of inorganie constituents would 
seem to be a logical assumption, since it is well 
known that the active respiration of the moulds and 
bacteria oxidizes large amounts of the carbon com- 
pounds. Black and Alsberg find, however, that a 
badly spoiled maize is not always characterised by 
a high ash content, although in Italy a high ash 
content is regarded as significant. 

The object of Reed’s present contribution (New 
York Medical Journal, March 22, 1913) is to bring 
together some data on the presence and possible 
significance of inorganic phosphates in maize inocu- 
lated with pure cultures of mould fungi, ulong with 
some samples of moulded commercial corn. 

From the data collected he concludes that it 
would appear that Diplodia zee and other fungi 
grown upon corn meal liberate material amounts of 
inorganic forms. 

Corn meal infected with diplodia loses in weight, 
the loss increasing with the age of the culture. 

Aside from the question of the possible toxicity 
of any of the inorganic phosphates thus liberated 
or their possible réle in the etiology of pellagra, the 
data show what is interpreted as a marked deterio- 
ration in the food value of the maize, due to the 
degradation of organic phosphorus and other com- 
pounds. As the fungi continue to grow they may 
take up a portion of the inorganic phosphates, 
possibly to form bodies having toxic properties. 
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The Health of the Canal Zone for 1912.—Gorgas, 
in his Report of the Department of Sanitation of 
the Isthmian Canal Commission for the year 1912, 
states that the death-rate among employees of the 
Isthmian Canal Commission and Panama Railroad 
Co. for 1912, compared with similar figures for 
previous years since 1904, is as follows :— 


Number of 


employees Deaths Rate 
1904 6,213 "T 82 13.26 
1905 16,512 ee 427 25.86 
1906 26,547 1,105 41.73 
1907 89,238 1,131 28.74 
1908 43,891 SE 571 13.01 
1909 47,167 m 502 10.64 
1910 50,802... 558 10.98 
1911 48,876 sa 539 11.02 
1912 50,893 nee 467 9.18 


The death-rate among the white employees from 
the United States from disease was 3.25 per 
thousand, while the total death-rate for the year 
for this class of employees was 5.52, as against 
5.14 per thousand in 1911. If American women 
and children are included it will raise the death-rate 
of Americans from disease to 4.22. Including in 
the above figures the officers and men of the 
United States Army and Marine Corps stationed 
on the Canal Zone and their families, the death-rate 
from disease is lowered to 3.86 per thousand. The 
death-rate from disease in the Army for the year 
1911 was 2.66 per thousand. 

Taking special diseases, the 
employees have been as follows :— 


deaths among 


1905 1906 1907 1908 1009 1919 1911 1912 


Typhoid fever 12... 42... 98... 19... 13...18... 10... 4 
Dysentery ... 14... 69... 48...16... 8..21...18.... 7 
Pneumonia... 95... 413... 328... 93 ... 70... 78 ... 94 ... 57 
Malaria .. 86 ... 233 ... 154 ... 73 ... 52... 50... 47 ... 20 


The improved conditions as regards deaths from 
malaria among employees continue, and the same 
is true of the admission rate to hospitals, as is 
shown by the following :— 

Per thousand: 1904, 125; 1905, 514; 1906, 821; 
1907, 424; 1908, 282; 1909, 215; 1910, 187; 1911, 
184; 1912, 110. 

Deaths among employees from the other principal 
diseases were as follows: Abscess of liver, 4; 
nephritis, acute and chronic, 86; from all forms 
of tuberculosis, 70; leaving 126 deaths among 
employees from all other diseases, and 148 deaths 
from external violence. 

Considering the death-rate of the total popula- 
tion, including the cities of Panama and Colon and 
the Canal Zone, the rates for the different years 
are as follows :— 

Per thousand: 1905, 49.94; 1906, 48.37; 1907, 
33.63; 1908, 24.883; 1909, 18.19; 1910, 21.18; 1911, 
21.46; 1912, 20.49. 

One case of yellow fever, on a ship from 
Guayaquil, Ecuador, was isolated in Santo Tomas. 
Hospital, and died there on July 14. 

With this exception, no cases of yellow fever, 
plague, or small-pox occurred on the Isthmus during 
the year. 
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The Health of the Canal Zone for the month of 
February, 19138.—Gorgas reports that the total 
number of deaths from all causes among employees 
wis 42, divided as follows: Disease 27 and violence 
15, giving the annual average per thousand of 5.86 
and 3.25, respectively. 

Among employees for the month of February 
of each year the annual average death-rate per 
thousand was as follows :— 

1905, 14.05; 1906, 29.00; 1907, 30.74; 1908, 
12.80; 1909, 9.42; 1910, 8.75; 1911, 0.88; 1912, 
10.57 ; 1913, 9.11. 

The annual average death-rate per thousand in 
the cities of Panama and Colon and the Canal 
Zone, including both employees and civil popula- 
tion, for the month of February of each year was 
as follows :— 

1905, 42.07; 1906, 48.96; 1907, 36.07; 1908, 
21.40; 1909, 18.59; 1910, 17.50; 1911, 18.60; 1912, 
16.33; 1913, 21.10. 

In segregating according to race, the annual 
uverage death-rate per thousand from disease among 
employees was: lor whites 6.52 and for blacks 
5.65, giving a general average for disease of 5.86. 
For the same month during 1911 the annual 
average death-rate per thousand from disease among 
whites was 5.67 and blacks 6.47, giving a general 
average of 6.27; and in 1912 from disease among 
whites 4.61 and blacks 7.34, giving a general 
average of 6.66. 

Among employees during the month, deaths from 
the principal diseases were as follows: Abscess of 
liver, entamcebic, 1; hemoglobinuric fever, 1; pneu- 
monia, 4; malaria, 1; tuberculosis, 5; leaving 15 
deaths from all other diseases and 15 deaths from 
external violence. 

On December 15, 1912, all the sick camps were 
closed, with the exception of those located at 
Culebra, Toro Point, and Porto Bello. 

No eases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus during 
the month. 





Sporotrichosis.— Taylor, writing in the Journal of 
the American Medical Association (vol. Ix, No. 15), 
April 12, 1913, contributes a paper on '' Sporo- 
trichum Schenckii." He reports the results of his 
work on the morphology and cultural characteristics 
of the organism, and describes also the lesions pro- 
duced by it. He found, for example, that :— 

(1) The spores of the organism were attached to 
the mycelia by short pedicles. 

(2) That so-called chlamydospores were of fre- 
quent occurrence. 

(8) That spores, similar in form to those grown 
on blood-serum, could usually be demonstrated in 
paraffin sections of the tissue lesions, and shown in 
most cases in direct preparations from the abscesses. 

(4) That in one case it appeared that mycelial 
growth took place in the necrotic tissue at the centre 
of a large abscess caused by the organism. 

(5) That methyl thionin proved best for staining 
the organism grown on artificial mediums, and a 





modification of Gram's stain was most satisfactory 
for its demonstration in the tissues. 

(6) That the organism failed to liquefy gelatin 
after six weeks' growth at room temperature. 

(7) That milk was coagulated after two weeks' 
growth at room temperature. 

(8) That some hint of the possibility of producing 
an immunity in animals by previous injection of 
small doses of pure culture may perhaps be based 
on these observations, but that for the present the 
work earried out is insufficient to make any definite 
statement about this. 





On the Discovery by Dr. A. R. Neligan of Leish- 
mania in Cutaneous Lesions of Dogs in Tehran, Per- 
sia.—Dr. A. R. Neligan, who has been working with 
Oriental Sore in Tehran, Persia, informs me [Dr. 
C. M. Wenyon] by letter that he hàs discovered 
leishmania in great abundance in ulcers on dogs’ 
faces. In no case has he found the parasites in the 
liver or spleen, so that it seems highly probable that 
Dr. Neligan is dealing with Oriental Sore in dogs, for 
the disease in man is very common in Tehran. It has 
long been held popularly that dogs suffer from this 
disease, but this is the first instance cf the definite 
discovery of Leishmania tropica (for the parasite is 
probably such) in the skin lesions of these animals, 
and is of the utmost interest in that it places Oriental 
Sore on the same footing as infantile kala azar, which 
is known to affect dogs as well as children fairly 
commonly in the Mediterranean districts. It may 
be of interest to note that in the Transcaucasus, 
Dsehunkowsky and Luhs (1909) discovered leish- 
mania in a dog which was covered with ulcers. In 
this case, however, the authors make no mention 
of the occurrence of leishmania in the skin lesions, 
for they found the parasites only in the internal 
organs and in mononuclear cells of the blood. 





Sleeping Sickness in Nyasulund.—Hearsey con- 
tinues his diary on this subject (Part XIX). He 
states that during the past quarter fifteen additional 
cases of sleeping sickness have been reported; of 
this number twelve cases were found by Dr. Shircore 
and two by Dr. Conran, in the sleeping sickness 
area ; the remaining case was notified by Dr. Morgan 
from the Marimba distriet. These added to the 
cases previously reported now make a total of 108. 

The author also made an inspection of the 
sleeping sickness area. He found that tsetse flies 
were frequently to be seen in and around many of 
the villages; and it was accordingly recommended, 
in order to prevent the spread of infection in village 
communities, that clearings should be made around 
all the villages in the proclaimed area. This has 
been done, and Dr. Shircore has reported that these 
clearings have been attended with marked success 
in banishing the flies. 

These investigations came to a termination on 
November 30. During the eight months over which 
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they extended only one case of trypanosome infec- 
tion was discovered, the patient being a native of 
the adjoining Marimba district. It should, how- 
ever, be remembered that some ten cases of 
trypanosomiasis have up to the present been dis- 
covered in, or found to have emanated from, the 
districts lying to the north and south of the 
proclaimed area; and it is therefore reasonable to 
assume that the factors necessary for acquiring 
infection are not limited to the Dowa sub-district. 
Much difficulty has been experienced by medical 
officers owing to the natives refusing to present 
themselves for examination and hiding their sick. 
This difficulty has, however, been largely overcome 
in the proclaimed area of the Dowa sub-district by 
the employment of special police. 


Chronic or Resolving Plague in Hats.—In the 
Seventh Report on Plague Investigations in India 
there is a very interesting account of chronic or 
resolving plague in rats. 

The Commissioners have already dealt with this 
subject in previous numbers of these reports (vol. vi, 
p. 580; vol. vii, pp. 457, 719; vol. x, p. 335). In 
order, however, to obtain a more complete know- 
ledge of the condition, it was decided to make a 
careful examination daily of some two hundred 
rats (100 Mus decumanus and 100 M. rattus) caught 
alive in Bombay city. It is proposed to carry on 
this examination for a whole year. At the same time 
the Commissioners continued to gain experience of 
the condition in other places in India, for example 
at Poona, and they were thus able to compare tlie 
frequency and character of the lesions found in rats 
in these plagüe-infected centres with similar lesions 
found in rats in the plague-free city of Madras. 

The conclusions which were ultimately reached 
are as follows :— 

(1) Lesions, for which the terms resolving and 
resolved plague lesions are proposed, are found in 
rats which have been subjected to plague infection 
and in certain individuals are stages in the natural 
process of recovery from the acute form of the 
disease. 

(2) These lesions are very different from the 
lesions found in the acute stages of the disease. 
They are generally localized and confined for the 
most part to the spleen. 

(3) It is not always possible to prove that these 
lesions are due to the plague bacillus by isolating 
that bacillus from them, for in many cases the 
bacilli have been killed, have disappeared, or been 
replaced by some other organism. 

(4) That the lesions are frequently produced by 
the plague bacillus has been shown by (a) demon- 
strating the presence of plague bacilli in some of 
these lesions which exactly resemble others, either 
in the same rat or in other rats, in which no plague 
baeilli ean be found; (b) by showing that the lesions 


increase in numbers during and after epizootics of 
the disease. 


(5) Nevertheless the fact must be borne in mind 
that very similar lesions ean be produced by other 
causes, as has been shown by an experience of the 
examination of rats in Madras city, where plague 
is not present. 


The Etiology of Beriberi.—Vedder and Clark, in 
continuation of their studies on beriberi, contribute 
a paper to the Philippine Journal of Science (the 
Philippine Journal of Tropical Medicine), vol. vii, 
October, 1912, No. 5, entitled ‘‘ A Study of Poly- 
neuritis Gallinarum; a Fifth Contribution to the 
Etiology of Beriberi." The paper is divided up as 
follows :— 

(1) Observations on symptomatology ; (2) observa- 
tions on pathology; (3) observations on the earliest 
degenerative changes in the nerves; (4) the influence 
of various articles of food on the production of poly- 
neuritis gallinarum; (5) summary; and (6) conclu- 
sions and discussion. 

As regards degeneration in the peripheral nerves, 
in polyneuritis gallinarum, such changes as shown 
by the Marchi method were observed in all the 
eases examined. Unlike the sciatic nerve, however, 
the extent and degree of degeneration in the vagus 
did not always correspond to the severity of the 
symptoms before death, nor was the most extensive 
degeneration to be seen in the vagus nerve of those 
cases which showed prostration. Fowls in good 
general condition sometimes showed extensive 
degeneration in the vagus. Likewise, the authors 
were not able to establish an interrelation between 
the severity of the degeneration in the vagus and 
the amount of pathologie change in the heart. 

The authors’ summary of their work is as 
follows :— 

(1) There appear to be three types of polyneuritis 
gallinarum :— 

(a) A form in which the symptoms of neuritis and 
those of general prostration are combined. This is 
the usual form. When these birds are given an 
extract of rice polishings they improve at once in 
general condition, but the symptoms of neuritis only 
disappear after several months of treatment. 

(b) A form in which there is pronounced neuritis, 
but the fowl remains in good general health. These 
fowls will also recover from the neuritis after 
several months' treatment with the extraet of rice 
polishings. 

(c) A form described above as fulminating cases, 
in Which the symptoms of neuritis are absent, but 
in which greater general prostration occurs. These 
fowls recover speedily when given extract of rice 
polishings. 

(2) In polyneuritis gallinarum developing after a 
prolonged diet of polished rice the heart may show 
no mieroscopie change. In other cases the heart 
may show slight oxlema, a slight increase in pig- 
ment, or an appearance of beginning mucoid or 


parenehymatous degeneration. 


(3) While in marked cases of neuritis every 
fibre of the vagus may and usually does show 
degenerative changes, as indieated by the Marchi 





method, no fibre has been observed in which the 
change was far advanced. The authors have not 
been able to correlate the extent of degeneration in 
the vagus with the ehange in the heart nor with the 
severity of the symptoms before death. 

(4) No marked changes suggestive of degenera- 
tion have been observed in the cervical sympathetic 
ganglia nor in the post- or pre-ganglionie fibres. 

(5) In every one of the fifty-six fowls which had 
been fed thirty-five days or more on polished rice, 
changes indicative of degeneration (Marchi method) 
were seen in the fibres of the sciatic nerve, regard- 
less of whether symptoms of neuritis had or had not 
manifested themselves before death, 

(6) Advanced degeneration in the peripheral nerve 
fibres manifests itself by a change in both myelin 
sheath and in the axis eylinder. The myelin sheath 
breaks up into globules and droplets, which stain 
black in the Marchi solution—indicative of fatty 
degeneration. The axis cylinder breaks up into 
segments or disintegrates in all those fibres showing 
advaneed degeneration in the medullary sheath. 

(7) The degree of degeneration in the sciatic nerve 
corresponds closely with the extent of the paralysis 
of the legs. Advanced degeneration was observed 
in only 10 to 15 per cent. of the fibres of the sciatic 
nerve of fowls showing pronounced symptoms of 
leg paralysis. In the remaining fibres the change 
was not advanced. 

(8) The authors could detect no difference in 
the degeneration in the sciatie and its peripheral 
branches either as regards extent or time of onset. 

(9) Degeneration was observed in both dorsal and 
ventral nerve-roots, being most pronounced in the 
latter. 

(10) Degenerative changes in both axis cylinder 
and medullary sheath were seen in fibres of all 
columns of the thoracic spinal cord. 

(11) Changes were observed (Nissl method) in 
certain large cells of both ventral and dorsal horns 
of the grey substance of the lumbosacral cord. In 
the cells of both horns, the tigroid bodies were not 
visible, and the stainable material was collected at 
one side of the cell around the base of one of the 
processes. Cells were occasionally seen whose 
nuclei stained very poorly. 

(12) Mitochondria were observed in the nerve- 
cells of the lumbosacral cord, even though there 
was a pronounced alteration of the tigroid bodies. 
The mitochondria here were of similar appearance 
and almost or quite as numerous us in corresponding 
cells of the normal cord. 

(13) In the medullary sheath of fibres of the 
sciatic nerve of normal fowls numerous small, 
bacilli-like rods, arranged radially around the axis 
evlinder, were made apparent by the various mito- 
chondria methods. "These structures are probably 
mitochondria. 

(14) Fowls show alteration in the medullary 
sheath of the sciatie fibres after only seven days on 
a polished rice diet. ln the sciatie fibres of fowls fed 
for seven days on polished rice aloue, the rods are 
scarcely to be observed. Instead, the stainable 
material shows remarkable alterations and occurs 
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in the form of irregular, branched, and anastomosing 
masses. 

(15) In fowls fed for a longer period these masses 
show, in a certain percentage of the fibres, progres- 
sive changes which manifest themselves in the form 
of more definite skeins and segmentations and 
larger masses and globules of stainable material. 
In fibres showing marked degeneration by the 
Marchi method these occur as larger or smaller 
vesicular, oval globules and correspond to the black 
globules shown by the Marchi preparations. 

(16) When fowls are fed on polished rice and in 
addition given some protective substance, such as 
is contained in extract of rice polishings or in 
various foods, but in insufficient quantity to confer 
complete protection, the disease appears in its 
characteristic form and with all the evidences of 
nerve degeneration, but after a prolonged incubation 
period—forty-five to ninety days, or even after one 
year of such feeding (Eijkman). 

(17) When fowls are fed on polished rice and in 
addition receive daily 10 grm. of white wheat bread 
or 5 c.c. of canned milk, they receive little or no 
protection from polyneuritis gallinarum. 

(18) When fowls are fed on polished rice and in 
addition receive daily 10 grm. of meat cooked or 
uncooked, 10 grm. of potatoes cooked or uncooked, 
or 9 c.c. of fresh cow's milk, they receive partial 
protection as indicated by the prolongation of the 
incubation period. 

(19) When fowls are fed on polished rice and in 
addition receive daily 10 grm. of dried peas or 
10 grm. of peanuts, they receive complete protec- 
tion for at least sixty days. 


————— li —————— 


Pebiehs, 


SURGERY OF THE Lung. By C. Garré and H. 
Quineke. Second Edition, with 114 coloured 
and other illustrations, and two coloured plates. 
Translated from the German by David M. 
Bancroft, M.D. . London: John Bale, Sons, 
and Danielsson, Ltd., Oxford House, 83-91, 
Great Titchfield Street, Oxford Street, W. 


The seeond edition of this useful work is now to 
hand. — 5inee the publication of the first edition 
surgery of the lung hus made considerable progress. 
As the authors say, not only by constant and care- 
ful elaboration of the old methods of procedure 
have the operations then in vogue been more 
frequently and, on the whole, more successfully 
earried out, but new methods have been invented 
and new indications laid down. The most impor- 
tant advance is the method of maintaining difference 
of pressure, which has enlarged the sphere of 
surgical operation to an extent hitherto unimagined. 

Amongst other new operations worthy of note 
are those of artificial pneumothorax and thoraco- 
plasty and the surgical mobilization of the thorax 
by the biscetion of the costal cartilage. Owing to 
the increase of material the first edition has had 
to be considerably altered, and in many parts 
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re-written. The result, the second edition, is 
thoroughly up to date, and should prove very 
valuable. 


Tue Repuction or Domestic Fires. By Edward 
Halford Ross, M.R.C.S., L.R.C.P., of the 


John Howard McFadden Researches, the 
Lister Institute of Preventive Medicine, 
London. With illustrations. London: John 


Murray, Albemarle Street, W. 


A very useful and instructive work on a problem 
of the very greatest importance to publie health, 
especially as regards the prevention of the spread 
of disease. The author in his introduction states 
that in some countries anti-fly campaigns are in 
progress, but that in Great Britain little has, so far, 
been done generally to attack the problems. A few 
individual efforts have been made, but these have 
been few and far between. 

It is to be hoped that the production of the 
author's work will rectify these omissions and help 
to start & campaign which all far-seeing men, 
whether medical, scientific, or of the laity, should 
support by all means in their power. 


——— 


Rotes and Mews. 


MESSRS, BAILLIERE, TINDALL AND COX announe 
that the new edition of Castellani and Chalmers’ 
‘Tropical Medicine’’ will be published almost imme- 
diately. This text-book, written from the authors’ 
wide experience in the Tropics, contains all the 
most recent researches. The new edition has been 
brought fully up to date (March, 1913). All the 
more important parts were kept in the authors’ 
hands until the last moment, so that no fresh dis- 
covery should be omitted. The book has been 
revised throughout, and many of the chapters, 
notably the ones on protozoa, fungi, skin affections, 
pellagra, enteric fever and trypanosomiasis, have 
received special attention. Some 250 new illustra- 
tions have been introduced, and the text has been 
increased by the addition of some 500 pages; the 
price, however, remains the same. 


ei ee 


Recent and Current Piterature. 





A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HyGiENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


“United States Public Health Reports," vol. xxviii, 
No. 6, February 7, 1913. 


Ankylostomiasis in Southern China.—Brown reports 
that in addition to ankylostomiasis, Ascaris lumbricoidcs, 
Trichocephalus dispar, Clonorchis sinensis, Strongyloides 
intestinalis, Fasciolopsis buski, and Oxryuris vermicularis 
infections occur. Brown treats his cases of ankylostomiasis 
either by the eucalyptus chloroform mixture or by thymol. 


“Journal of the Royal Army Medical Corps,” vol. xx, 
No. 4, April, 1913. 


Malaria. —Lieutenant-Colonel Beach and Captain Leeson 
report an interesting outbreak of malaria in a company of 
the 2nd Devon Regiment. The company was sent from 
Alexandria to Cyprus on May 30, 1912. On arrival it was 
posted to Nicosia, where it remained one month, sub- 
sequently proceeding to Troodos (Hill Station) for three 
months. At the end of this time it was not considered 
necessary to keep the company in Cyprus any longer, and 
it was ordered back to Egypt. As the place of bivouac on 
the march down from Troodos to Limasol was reported to 
be malarious, prophylactic doses of quinine were given to 
all the men before leaving Troodos, 10 gr. on September 27 
and 29. The march was about 35 miles, and they bivouacked 
for the night of October 1 at a place called Zeegoe. This 
place was apparently infested with mosquitoes, as most of 
the men complained that they were severely bitten that 
night. The next day they reached Limasol and embarked 
for Alexandria. During their stay in Cyprus the heulth of 
the men was excellent: one man only, Private A., contracted 
malaria while the company was at Troodos. [or eleven 
days after arrival in Alexandria the health of the company 
was good, but from October 18 cases of fever began to occur 
and a number of men were sent to hospital with symptoms 
suggestive of malaria. 

The admissions were as follows :— 


October 13, 1912 1 
9 14 1 T 
T 15  ,, E y Dn: 1 
a 16 ,, - -— is 1 
» 407 , | 6 
» 29 y 1 


When all the circumstances of the case are taken into 
consideration, viz., the limitation of the cases to this com- 

any, their freedom from malaria in Troodos, their having 
Eon bitten &t Zeegoe, and their immediate return to Egypt, 
there is no doubt that the disease was contracted on the 
evening and night of October 1, and this is interesting as 
showing very definitely the period of incubation. 


“The Journal of the American Medical Association,” 
vol. Ix, No. 15, April 12, 1913. 


Sporotrichosis.—Walker, writing on this subject in the 
above number of the Journal of the American Medical 
Association, gives the following useful bibliography of the 
subject :— 

(1) Widal and Abrami. Ann. de Inst. Pasteur, 1910, 
No. 24, 1. 

(2) Gougerot, H. 
1908-9, i, 263. 

(8) De Beurmann and Gougerot. “Les Sporotrichoses,” 
Paris, 1912. 

(4) Page, Frothingham and Paige. Journ. Med. Research, 
1910, No. 18. 

(B) Greco. Argentina Med., 1907. 

(6) Walker and Ritchie. Brit. Med. Journ., 1911, No. 
2635, p. 1. 

(7) Lutz and Splendore. Ann. d'ig. sper., 1907, xvii., 581. 

(8) Kren and Schramek, Wien. klin. Woch., 1909, 
p. 1519. 

(9) Schenck, B. R. Bull. Johns Hopkins Hosp., 1898, 
ix, 286. 

(10) De Beurmann and Gougerot. 
Syph., 1911, ex, 25. 

(11) Hektoen and Perkins. 
v, T1. 

(12) Garin, Charles. Provence med., 1911, No. 18, p. 194. 

(18) Ripal and Dalous. Ann. de derm. et de syph., 
1910, li, 872. 


"Folia Clinica et Microscopica,” 


Arch. f. Derm. u. 


Journ. Exper. Med., 1900, 


160 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[May 15, 1913. 








(14) Arndt, G. 

(15) Armstrong, John M. 
No. 4. 

(16) Taylor, K. Journ. Amer. Med. Assoc., August 10, 
1912, p. 441. 

(17) Bonnet, L. M. Rev. de méd., 1911, p. 99. 

(18) Pinoy and Magrou. Compt. rend. Soc. de Biol., 1911, 
lxxi, 387. 

In addition to these, which are cited in his paper in the 
order given, he also gives the following :— 


Derm. Zeitschr., 1910, xvii, 24, 171. 
St. Paul Med. Journ., xiv, 


LABORATORY WORK. 


Adamson, H. G.. Brit. Journ. Derm., 1908, No. 20, 
». 296. 
i De Beurmann and Gougerot. Ann. de derm. et de syph., 
1906, pp. 837, 914, 993; Bull. Soc. méd. des Hóp., 1907, 
pp. 268, 302, 308, 380, 585, 1055, 1060; 1908, Nos. 24 and 
25; Compt. rend Soc. de Biol, 1909; “Les Nouvelles 
Mycoses," Paris, 1911. 

Dor. Presse méd., April 14, 1906, p. 284. 

Pearsom, L. Penn. Livestock Bull., 1907, No. 8. 

Pinoy, E. Compt. rend. Acad. Sc., 1911, clii, 286. 

Rothe, L. Deutsch. med. Woch., 1910, No. 1. 

Reudiger, G. F. Journ. Minnesota State Med. Assoc., 
November, 1911. 

Stelwagon. "'Diseases of the Skin,” Ed. 6, p. 1119. 

Tokishiga, H. Centralbl. f. Bakteriol., 1 Abt., 1896, 
xix, 165. 

Troisler and Berthelot. 
Ixxi, 264. 


Compt. rend. Soc. de Biol., 1911, 


CLINICAL WORK. 


Archard et Ramond. Pull. Soc. méd. des Hóp., 1909, 
». 198. 
Arndt, G. Berl. klin. Woch., 1909, No. 44. 

Balzer et Vandet-Neveux. Bull. Soc. franc. de derm. 
et de syph., July, 1910, No. 7. 

Balzer et Marie. Ibid., March 1910. 

Beam, Albert. Journ. Amer. Med. Assoc., June 10, 1911, 


p. 1719. 

Block, Bruno. Beihefte zur med. Klin., 1909, v, Nos. 8 
and 9. 

Bonnet. Lyon méd., 1911, No. 8, p. 115; Bull. Soc. 


franç. de derm. et. de syph., December, 1910. 

Burlew, J. M. South California Pract., 1909, xxiv, 1. 

Capart. Centralbl. f. Path. u. Bact., 1911, No. 2, p. 85. 

Costa, S. Compt. rend. Soc. de Biol., 1911, lxx, No. 24, 
pp. 35-37. 

Danlos et Flaudin. 
No. 7, July, 1909. 

De Beurmann and Gougerot. Rev. de méd. et d'hyg. 
trop., T. 7., 1910, No. 3, p. 185; Bull. Soc. méd. des Hôp., 
1909, S. 739 ; 1909, No. 17. 

De Beurmann , Gougerot et Laroche. Bull. Soc. méd. des 
Hóp., 1909, No. 15. 

Gross, G., et Heully, L. 

Harker, H. J. 
p. 1312. 

Hodara, Menahem et Fuad Bey. 
Syph., ex, 1911, H. 3, p. 387. 

Hügel, G. Arch. f. Derm u. Syph., 1910, cii, 95. 

Jeanselme, J., et Chevalier, P. Bull. Soc. fran;. de 
derm. et de syph., p. 190. 

Jocas, R. La Clin. Ophth., 1911, p. 62. 

Josset.Moure. Bull. Soc. méd. des Håp., 1908, No. 87; 
1909, No. 11. 

Legry, Sourdel et Velter. 
Hóp., Paris, 1911, No. 25. 

Letulle, M.. et Débré. Bull. Soc. méd., 1908, p. 379. 

Ofenheim, V. Lancet, London, 1911, i, 10. 

Pantrier et Lutembacher. Bull. Soc. franç. de derm. 
et de syph., No. 7, July, 1909. 

Steward, W. B. Journ. Amer. Med. Assoc., August 5, 
1911, p. 482. 


Bull. Soc. f rang. de derm. et de syph., 


Rev, mid. de Uist, 1911, p. 65. 
Journ. Amer. Med, Assoc., May 6, 1911, 


Arch. f. Derm. u. 


Dull. et mém. Soc. méd. des 


Sutton, J. M. Journ. Amer. Med. Assoc., May 6, 1911, 
p. 1309. 
Sutton, L. R. Boston Med. and Surg. Journ. 1911, 
No. 6, p. 179. 

Thibierge, G., et Weissenbach, R, J. Bull. Soc. franç. 
de derm. et de syph., 1910, xxi, 186. 

Thibierge et Gastinet. Bull. Soc. méd. des Hép., 1909, 
No. 11. 

Trimble W. K. Journ. Kansas Med. Soc., 1909, ix, 
p. 305. 

Widal, F., et Weill, A. Bull. Soc. méd. des Hóp., 1908, 
No. 22. | 

As the author points out, any one watching research work 
in the last two years must have been struck by the growing 
interest in sporotrichosis. The organism was only recovered 
by Schenck in 1898 in human lesions, but since that time 
a very large amount of work, as the above bibliography 
shows, has been done on the subject. 


“The Journal of the American Medical Association,” 
vol. Ix, No. 16, April 19, 1913. 


Budding in Entamoeba tetragena.—Darling, after having 
studied kittens experimentally infected with E. tetragena, 
believes that he has established & correlation between the 
findings of Schaudinn and Craig on the one hand, and those 
of Viereck, Werner and Hartmann on the other. He agrees 
with the latter observer that E. tetragena is the common 
pathogenic entanieba of man, and that the so-called 
E. histolytica is in all likelihood &.spurious species, the 
alleged spore-cyst development having been described from 
degeneration forms in senile races of E. tetragena. 


“The Journal of the American Medical Association," 
vol. Ix, No. 16, April 19, 1913. 


Emetine in the Treatment of Amabic Dysentery.— 
Lyons, writing on the treatment of amcebic dysentery by 
emetine, summarizes the advantages of this method as 
follows : (1) Simplicity and ease of administration of the 
drug; (2) no vomiting or depression; (8) accurate dosage 
(no loss through bowels); (4) rapid absorption and effect ; 
(5) reliability of product (hydro-chlorid). In answer to the 
question—-Does it cure? he gives the subsequent histories 
of five patients who recovered. Four have been heard from 
or seen and all have remained well. Patient 1 is still cured 
after three months and three weeks; Patient 3 after two 
months; Patient 4 after three months ; Patient 6 after two 
months and three weeks. Patient 5 has unfortunately been 
lost sight of. While these intervals of good health are not 
long, the outlook is, however, very encouraging. While no 
definite conclusions can be drawn from the observations of 
so small a number of cases, the author believes that the 
results are highly suggestive that in the subeutaneous injec- 
tions of soluble emetine salts an ideal method has been 
found of treating amæbic disease. The application of 
Vedder's experimental work to clinieal cases has certainly 
been a most happy one, and as far as it has gone & most 
successful one. 
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Original Communications. 


CELL INCLUSIONS IN THE LEUCOCYTES OF 
BLACKWATER FEVER AND OTHER 
TROPICAL DISEASES. 


By Groras C. Low, M.A., M.D., C.M. 
AND 
C. M. Wenyon, M.B., B.S., B.Sc. 
London School of Tropical Medicine. 


Ix a paper published in THE JOURNAL or TROPICAL 
MEDICINE AND HYGIENE, vol. xv, No. 11, June 1, 
1912 [2], one of us (G. C. L.) stated that cell inclu- 
sions similar to those described by Sir W. Leishman 
in the blood of blackwater fever cases [1] had been 
seen in the blood of fever cases from Borneo and 
also in the blood of pellagra cases from Italy. Since 
that time we have followed up the subject by 
examining the blood of many different tropical 
conditions, viz., malaria (recent and chronic), black- 
water fever, trypanosomiasis, sprue, filariasis, 
anæmias of various kinds, &c., and have specially 
noted the presence or absence of chromatin inclu- 
sions in the cells in such cases. In addition we 
have made a special study of what are usually called 
'* Large Mononuclear ” cells, and have come to the 
conclusicn that these must be differentiated up into 
different varieties or types. Two at least of these 
occur. Following the nomenclature proposed by 
Leishman one may term them (a) the endothelial 
type, and (b) the hyaline type. 








Fia. I, 


(a) Endothelial type. (b) Hyaline type. 

In addition to these cells, about which there can 
be little or no confusion, another type of cell occurs 
in a certain number of bloods. This is the large 
lymphocyte—a cell which contains a larger nucleus 
and a larger amount of protoplasm than the ordinary 
small lymphocyte. The protoplasm of this large 
lymphocyte often takes on a blue colour. The 
differentiation between this cell and the hyaline 
type “b” of the large mononuclears is a much 
more difficult proceeding, many of the forms run- 
ning more or less into each other. In bloods where 
such cells occur it is not fair to classify them either 
with the ordinary lymphocytes or with the large 
mononuclears, and the best thing to do is to make 
a special class for them, terming them large lym- 
phocytes, or dividing the lymphocytes up into large 
and small. 

Apart from having very small red-coloured inclu- 
sions, whieh according to Schilling-Torgau [6] cannot 
be distinguished from the well-known plasmosomes 
of Wolf and Ferrata, these lymphocytes do not show 
the large chromatin inclusions, so need not be con- 


sidered further. According to the same observer 
the cells described by Leishman as chrome cells 
are the basophile granular leucocytes of Ehrlich so 
often called in this country '' mast cells.’’ 

In examining malarial bloods, especially chronic 
cases, one is at once struck with the great variation 
in number and variety of the large mononuclear 
cells met with. As recovery takes place and the 
parasites die out there is of course a tendency for 
these cells to return to their normal numbers, but 
even in cases where infection is still undoubtedly 


e 


(d) Small cr ordinary lymphccyte. 


Fic. II. 
(c) Large lymphocyte. 


present such variations occur. In some bloods the 
endothelial type of large mononuclear prevails, 
while in others it is not seen at all. Again, the 
hyaline type may be the predominant cell present, 
either alone, or associated with the endothelial in 
varying numbers. The amount of malaria suffered 
from does not seem to determine the amount of 
increase, and probably it is due to some factor or 
factors of which at present we are ignorant. As 
examples of this, one may quote the case of a lady 
who had suffered, by no means severely, from fever 
on the Gold Coast. Her differential leucocyte count 
gave 26 per cent. of large mononuclear cells, almost 
every one of these being of the endothelial type. 
On the other hand, a young man from Northern 
Nigeria who had also suffered from slight attacks 
of malaria, got blackwater fever and died of this, 
his blood, taken the day before his death, showing 
no endothelial cells at all after a prolonged search 
and only 8 per cent. of cells that could in any way 
be called large mononuclear—these being of the 
hyaline type. (This case, as well as that of another 
patient, who said he had never suffered from malaria 
at all, but whose blood showed both types of large 
mononuclear cells in large numbers, will be referred 
to later.) 

In addition to malaria and blackwater fever, how- 
ever, cells of the endothelial type occur in other 
tropical diseases, such as kala azar and trypanoso- 
miasis, so their presence cannot be taken as 
diagnostic of any one of these diseases. As regards 
chromatin inclusions seen in this type of cell, it 
seems probable that they may have different origins. 

The largest inclusions seen in fig. 13 of Leishman’s 
coloured plate appear to be derived from ingested 
normoblastic nuclei, a view suggested by one of us 
(C. M. W.) and with which Schilling-Torgau [6] 
agrees. The medium-sized, or, as we have termed 
them, large inclusions—by this meaning the com- 
pact or ring-shaped chromatin masses, not the dust- 
like granules or specks—would seem in many cases 
at least to originate in the nuclei of the cells them- 
selves (vide figs. 2 and 4 of coloured plate), but in 
other instances might result from the ingestion of 
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parasites containing chromatin (trypanosomes, 
leishmania, malaria, &c.), or even be the products 
of disintegration of ingested nuclei, such as the 
nuclei of lymphocytes or normoblasts (nucleated red 
cells). (Vide fig. 12.) 

The cells depicted in the coloured plate have 
been taken from various sources. The first case 
(figs. 1 to 6) is of special interest. The patient 
was sent home from China (Hankow) supposed to 
be suffering from pernicious anemia.* Clinically 
symptoms of sprue, as evidenced by the passage 
of large, bulky, poorly coloured stools, were present, 
but the blood count was not typical of that com- 
plaint in many respects, other pathological factors 
evidently playing a part in the production of the 
anemia. According to the patient he had never 
suffered from malaria, and of eourse had never had 
blackwater fever. 

His complete blood count was as follows:— 


Reds 2,400,000 
Whites 2,000 
Hemoglobin öl per cent. (Von Fleischl’s). 
DIFFERENTIAL LEUCOCYTE COUNT. 
Number Per- 
counted centage 
Polymorphonuclear ae vis . 214 42.8 
Endothelial type 37 ... "7.4 
Large mononuelear | Hyaline type ... 90 . 10.0 
Lymphocytes En = me DBD 4 25.2 
Eosinophile ae <7 eas soe GL I2 122 
Transitional ji es T ^ 9 .. 0.6 
Mast cells ... des yo T M 3 .. 0.6 
Myelocytes... kis "T s bis 1 .. 0.2 
900 100.0 


Poikilocytosis not very marked; extraordinary 
irregularity in size of reds, enormous numbers of 
megalocytes; two normoblusts, and a fair number 
of megaloblasts secu. No polychromatophilia or 
basophilic degencration of reds. No malarial or 
other parasites, no pigmented leucocytes. Many 
chromatin inclusions in the large mononuclear cells. 

A perusal of the above blood count is distinetly 
against the diagnosis of pernicious anemia. There 
Is, however, a very marked leucopenia, and dif- 
ferentially a large relative increase of the large 
mononuclears and eosinophiles. Both the endothe- 
lial and hyaline type of large mononuclears are 
present, and why this should be is not quite clear, 
as the patient is quite emphatie in stating that he 
has never suffered from malaria. He might, of 
course, have had the disease in a latent form, but 
ugainst this is the complete absence of malarial 
parasites in his blood in the prolonged examinations 
made. In one cell there was what appeared to be 
black pigment, but as this was not found again in 
other cells its significance must be regarded as 
doubtful. Kala azar would also seem to be ex- 
cluded, because of the normal size of the liver and 
spleen. 


details of this case, and has also allowed us to reproduce the 
cells from the Rhodesian case of human trypanosomiasis. 


Having come from Hankow the question of schisto- 
somiasis of course crops up, but no ova of this, 
or any other parasites, have so far been discovered 
in the stools, nor have any other signs of helminthic 
infection been detected. 

The blood count certainly is a peculiar one. 

Turning now to the cells from this case shown in 
the plate, figs. 1 to 4 are typical cells of the 
endothelial type; three of these possess many fine 
chromatin granulations which are apparently in- 
distinguishable from those in Leishman's case of 
blackwater fever. Figs. 2, 3, und 4 have large in- 
elusions and in two of these it is clearly evident thac 
they are taking origin from the cell nucleus. These 
two cells, i& may be stated, are not isolated in- 
stances of this mode of origin as they are fairly 
frequent in the single film from which the ones 
referred to were taken. Figs. 2 and 3 show the ring 
form very clearly. Fig. 5 is a typical hyaline, large 
mononuclear cell, and illustrates those chromatin 
inclusions which have been described as plasmo- 
somes. There remains fig. 6, which is a cell inter- 
mediate in some ways between the endothelial and 
livaline types; it contains a typical chromatin ring. 

The second case (figs. 7 to 10) are cells of the 
peripheral blood of a case of Rhodesian trypano- 
somiasis (Case G) taken when the trypanosomes 
were very numerous. Fig. 7 might be a myelocyte; 
it contains moderate-sized chromatin bodies. Fig. 8 
is a distorted cell with many fine granulations in 
its substance. Figs. 9 and 10 are typical cells of 
the endothelial type. The first of these shows a 
large ring-shaped chromatin inclusion, which may 
possibly be the remains of the nucleus of an ingested 
trypanosome. In the protoplasm of the second will 
be seen very fine dust-like granules. 

The endothelial cells (figs. 11 to 16) are from a 
totally different source. They were seen in large 
numbers in a peritoneal exudate which had resulted 
from the inoculation by one of us (C. M. W.) of 
Leishmania tropica into the peritoneal cavity of a 
mouse. They are remarkable on account of their 
extraordinary phagocytic activity, for they are 
evidently ingesting every type of smaller cell (lym- 
phocytes and polymorphonuclears, &c.) in the 
exudate. After ingestion the nuclei of these cells 
undergo digestion with the result that all kinds of 
cell inclusions are produced. In the case of the 
lymphocyte nuelei (figs. 13 and 15) the process 
of digestion results in ring-shaped structures, with 
chromatin centres which are indistinguishable as 
far as one can judge from Leishman’s [1] fig. 13 
in his first paper. 

Fig. 11 is an endothelial cell and contains a poly- 
morphonuelear leucocyte, a lymphocyte, and a 
chromatin inclusion of uncertain origin. Fig. 12 
shows many moderate-sized inclusions which prob- 
ably have resulted from the disintegration of some 
ingested nucleus. Fig. 13 illustrates an inter- 
mediate stage of the nuclear degeneration of a 
lymphocyte, all stages of which are well shown also 
in fig. 15. Fig. 14 is a smaller cell showing two 
inclusions, one of which has a definite ring struc- 
ture resembling very closely the inclusions seen in 
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figs. 2 and 3. At fig. 16 are two free lymphocytes 
and one endothelial cell containing two recently 
ingested lymphocyte nuclei and a peculiar body 
probably of the same nature as that in fig. 13. 

As regards the origin of the various endothelial 
cells pictured in the plate those found in the peri- 
pheral blood most probably are derived from the 
vascular endothelium, while those of the peritoneal 
exudate of the mouse must be derived from the 
exfoliated peritoneal endothelium. The kind of 
degeneration exhibited by the ingested lymphocytes 
in the peritoneal cells of the mouse supports very 
strongly the view that the similar bodies seen in 
the endothelial cells of the peripheral blood have 
had a similar origin. 

As has already been stated endothelial cells are 
not necessarily found in all cases of blaekwater 


fever. The blood of the young adult referred to 
gave the following differential count. Unfortu- 


nately a total leucocyte count per cu'ie-millim-tre 
could not be made, but from the appearance of 
the films à fairly marked leueoevtosis had been 
present :— 


DIFFERENTIAL LEUCOCYTE Count, 


Number Per- 
connted. centage, 
Polymorphonuclear ... s 894  .. 78.8 
Large mononuclear ... si S. Su T 0.6 
Lymphocytes P E 89  .. . 17.8 
Eosinophile ; Jo ., ES 0.6 
Transitional 8... 1.6 
Mast cells 
Chrome cells j 3 0.6 
Myelocytes E d aS uus T — 
500 100.0 


The blood when taken was extraordinarily thin and 
watery and spread on the films very badly. There 
was a marked tendency to rouleaux formation and 
a sticking together of the reds. Marked poikilo- 
cytosis was present, there were many megalocytes, 
and one normoblast and one megaloblast were seen. 
The evidence then was that of a severe anemia. No 
endothelial cells were present, nor could any chro- 
matin inclusions be detected. Differentially the 
blood showed an increase of the polymorphonuclear 
leucocytes. There were no signs of any malarial 
parasites. 

The case was a severe and fatal one. The patient 
had only been abroad for fourteen months, having 
served that time in Northern Nigeria. During that 
time he suffered from several small attacks of 
malaria and took quinine irregularly, but had had 
no blackwater fever. He was also somewhat 
addicted to aleohol. After his return to England he 
had further relapses of malaria, after one of which 
blackwater fever developed. ^ As just mentioned, 
symptoms of great severity quickly developed, a semi- 
eomatose eondition appearing on the third day of 
the illness, suppression of urine on the fourth day, 
complete unconsciousness on the fifth, and death 
on the sixth. The patient never seemed to be able 
to combat the toxemia from the beginning. The 
absence of endothelial cells and cell inclusions is 
interesting, and may be important in view of the 
severity of the case. 


It seems an undoubted fact that these endothelial 
cells, in whatever situation, are derived from the 
lining endothelium, and what causes their exfolia- 
tion remains a mystery, for it does not seem to have 
any definite relationship to the severity of the con- 
dition producing it. The same may be said of the 
cell inclusions which appear in large numbers in 
some conditions, while not at all, or very scantily, 
in others. As far as one can judge then from the 
varying origin and occurrence of these inclusions it 
does not seem legitimate at present to associate them 
with any particular disease, and in our opinion there 
now seems to be no possibility of them being para- 
sitic in nature. 

Certain peculiar looking bodies recently des- 
cribed by Coles [8] in a blackwater fever blood 
resemble artefacts more closely than anything else. 
They are certainly not parasites, and we have never 
seen such appearances in the many blackwater 
bloods we have examined. The sugge stion put for- 
ward in the same paper that the blood of the inner 
viscera, bone marrow, and lymph glands should be 
examined for protozoa has, of course, been done 
repeatedly by competent observers, but so far with 
negative results. 

Apart from the cell inclusions in the leuco- 
cytes, the etiology and significance of which 
have been described above, no other appearances 
resembling protozoal parasites, as far as we 
know, have been seen or described in the blood of 
blackwater fever by the many investigators who 
have studied the disease. Anthony has, of course, 
described spirochetes, but as no one else has con- 
firmed this statement, his observations must be 
looked upon with doubt. Though looking for these 
specially we have never succeeded in seeing any- 


thing in the slightest degree resembling such 
organisms. 
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THE CULTIVATION OF THE BACILLUS OF 
LEPROSY. 
By Henry Fraser, M.D, Aberd. 
Director, Institute for Medical Research, Federated Malay 
States. 

IN your journal of October 15, 1912, p. 307, 
directions are given by Professor Creighton Wellman 
and Dr. Hand for the preparation of Wellman s 
placental agar. The method is that already de- 
seribed by Professor Wellman in the Centralblatt 
für Bakteriologie (p. 143) of August 24, 1912, and 
similar to that described by Professors Duval and 
Wellman in your journal of July 15, 1912, p. 221. 

For the cultivation of the Bacillus lepra: Dr. Bayon 
has also employed a placental agar. The method 
for the preparation of his medium is not described 
in his published papers, but in response to a letter 
the necessary information was kindly furnished by 
him. His procedure differs in some respects from 
that employed by Professors Duval, Wellman and 
Dr. Hand. 

During the past nine months we have earried out 
experiments with a view to the cultivation of the 
bacillus of leprosy. A placental agar was prepared 
in aceordance with the directions given by Professor 
Wellman in the Centralblutt referred to. In this 
country the placental extract when mixed with 
equal parts of 2 per cent. agar does not set properly ; 
a 4 per cent. agar was therefore employed. 

On October 11, 1912, thirty tubes of this placenta’ 
agar were inoculated with nodules of leprous tissue. 
removed under aseptic precautions and swarming 
with leprosy bacilli. 

The inoculated tubes were incubated at 370 C. 
After forty-eight hours two of the tubes were seen 
to be contaminated. Incubation of the remaining 
tubes was continued and from time to time a small 
quantity of sterile distilled water was added to each 
tube in order to keep the medium moist. 

These tubes have now been under observation for 
seventy days. In none of them is there any 
evidence of growth or multiplication of the bacilli. 

Tubercle bacilli inoculated on this medium grow 
slowly; the growth is not to be compared with that 
obtained on a blood-agar prepared by mixing 
glycerine-agar with an equal quantity of citrated 
human blood. 

On September 26 thirty-five tubes of placental 
agar, prepared in accordance with Dr. Bayon's 
directions, were similarly inoculated with nodules 
of leprous tissue, incubated at 379 C., and kept 
moist in the manner already described. 

These tubes have now been under observation for 
eighty-five days. In none of them is there any 
evidenee of growth or multiplieation of the 5acilli. 

Professor Wellman and Dr. Hand state that the 
placental agar eun be prepared by the merest tyro 
in bacteriology; to this statement I must take 
exception. It can only be prepared by one trained 
in bacteriological methods and with a properly- 
equipped laboratory at his disposal. It is wrong to 
encourage amateur bacteriologists in this way and 
to delude them into the belief that the culture of the 
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leprosy bacillus is a simple matter. Such action can 
only further intensify the present confusion. 

They further state that '' the acid-fast organisms, 
either of human or rat origin, grow on this medium 
so readily that microscopic growth can be discerned 
in from five to seven days,” and in the Centralblatt 
already referred to Professor Wellman states that 
“ the acid-fast organisms from bits of leprous tissue 
either of human or rat origin grow so readily that 
macroscopic growth can be discerned in from five to 
seven days." Microscopic growth ean, I assume, 
only be detected in films prepared from the 
inoculated nodules of tissue. In such films we have 
invariably found numbers of acid-fast bacilli, but in 
no instance have we been able to convince ourselves 
that the organisms are more abundant than they 
were in the tissue at the time of inoculation. We 
have never discerned a macroscopic growth of acid- 
fast bacilli ufter from five to seven days nor at any 
later period. 

The conditions under which our work is carried 
out are most favourable. The leper asylum is 
situated within half a mile of the Institute, it con- 
tains more than 250 patients. Selected cases come 
willingly to the Institute, so that it is easily 
possible, under aseptie conditions, to transfer the 
leprous tissue directly from the patients to the 
media. In this way materials have already been 
obtained from twenty-two patients. The tissues 
were invariably obtained from non-ulcerated cases. 
From ulcerated cases of the disease it is possible 
to grow all sorts of organisms, and equally so from 
tissues removed post-mortem, more especially in 
the Tropics. 

Inconsistency and pleomorphism are the out- 
standing features of the recent publications on the 
subject of leprosy. 





CIRRHOSIS OF THE LIVER OF MALARIAL 
ORIGIN. 


By Lucius NicHoLrs, B.A., M.B.. B.C. 


Pathologist, €c., to the Government of St. Lucia, British 
West Indies. 


CIRRHOSIS of the liver is a common condition of 
many tropieal countries, and numerous authorities 
have asserted that some cases are caused by re- 
peated attacks of malaria, but this has been dis- 
puted, and at the present time there appears to 
exist much doubt that malaria is ever a cause of 
the condition. The pathology of the disease has 
been but scantily described, and this possibly 
accounts for the existing uncertainty. 

Hepatic cirrhoses can be divided into two main 
elasses—the 1nultilobular portal type, and the mono- 
lobular biliary cirrhosis. In the former, fibrosis 
takes place around areas composed of numerous. 
lobules, whereas in the latter the fibrous tissue is 
inereased primarily around the bile capillaries and 
single lobules of liver tissue; the former is the 
common disease of heavy spirit drinkers, and need 
not be further considered. Cirrhosis, which is 
initiated by malaria, falls into the second group. 
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Hanot and the Freneh school were the first to 
separate biliary cirrhosis, but some confusion has 
since arisen from the fact that in the later stages the 
tissues are &pt to undergo multilobular fibrosis as 
well, and thus obscure the original picture. Numer- 
ous very long names have been suggested to distin- 
guish the various clinical types of biliary cirrhosis, 
and these depend upon the relative sizes of the liver 
and spleen, or the period in the disease in which 
enlargement of one or other of these organs first 
becomes demonstrable. 

Biliary cirrhosis must originate as an ascending 
or a descending inflammation of the bile-ducts or 
capillaries, and for this the causes in various cases 
will be different. 

If ascending catarrh was a common cause, an 
initial dyspepsia and a concomitant swelling of the 
panereas would be expected. Therefore the majority 
of cases are probably due to some poison excreted 
by the liver and irritating the bile-ducts in its 
passage along them or to a dumming up of bile by 
pressure from below. 

There is a cirrhosis somewhat of the nature of 
that which I am considering which is due to con- 
genital obliteration of the bile-ducts. 

In malarial cirrhosis, the liver is moderately en- 
larged, its surface is smooth, the capsule is greatly 
thickened, and the peritoneal attachments are 
thick, hard, and fibrotic. There are numerous 
adhesions binding the liver to the diaphragm and 
surrounding organs. The changes which have taken 
place around the gall-bladder and transverse fissurz 
are of the greatest importance. The lymphatic 
glands in this neighbourhood are much enlarged 
and bound down by thick, fibrous adhesions to the 
transverse fissure. The entering bile-duct and 
vessels are difficult of dissection, for they are firmly 
adherent to each other and matted together by 
fibrous bands. The walls of the gall-bladder are 
much thickened and the viscus is bound down to 
the adjacent capsule. The substance of the liver 
is hard and firm, with a dark mottled colour on 
section; islets of glandular cells stand out above 
the surrounding adventitious fibrosis. 

Fig. 1, a photograph of this condition, shows these 
points; note the enlargement of the lymphatic 
glands, and the mass of fibrous bands in the trans- 
verse fissure. Also the shrunken, bound-down 
appearance of the gall-bladder. The thickening of 
the peritoneum at its reflections is well shown. 

In Hanot’s hypertrophic cirrhosis these changes 
in the transverse fissure and gall-bladder are rarely, 
if ever, present. 

Microscopical sections of malarial cirrhosis show 
that the fibrosis has taken place around single 
: lobules, and there is an enormous increase in the 
fibrous tissue around the bile capillaries. Fig. 2 
shows this monolobular cirrhosis. Fig. 8 is a 
photograph of a bile capillary, and shows the mas- 
sive inerease of fibrous tissue around it. 

The fibrous tissue of the liver capsule and the 
subjacent tissues may be even more than 4 in. 
thick. 

In post-mortems on chronie malarial subjects 
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considerable perisplenitis and fibrous adhesions to 
the diaphragm and surrounding peritoneum are 
present, frequently also there is perihepatitis and 
various adhesions in connection with the liver. 

Enlargement and swelling of the liver takes place 
at each attack of malaria, this is especially well 
marked in the ease of children. 

The production of this eirrhosis depends upon the 
presence of adhesions in the transverse fissure of 
the liver, thickening of the walls of the gall-bladder, 
and swelling of the neighbouring lymphatic glands. 

The sequence of changes appeurs to be: (1) The 
formation of adhesions, and enlargement of lym- 
phatie glands, which press upon the bile-duct; (2) 
the swelling of the liver at each attack of malaria; 
(3) as the adhesions and perihepatitis increase, the 
organ is held as in a vice, and the glandular swell- 
ing must take place against considerable internal 
pressure; (4) thus there is an increased internal 
pressure, acting against pressure on the bile-ducts 
and in the gall-bladder. "Therefore fibrous tissue 
must be formed around the bile capillaries as a 
compensatory act; (5) malarial ''toxins " are 
formed in the liver, and being excreted under un- 
usual pressure along the bile capillaries, add a 
further irritating factor. 

The deleterious products, which should normally 
be excreted with the bile, are absorbed into the 
system and cause the enlargement and profound 
changes which take place in the spleen. 

I therefore form the opinion that malarial 
cirrhosis is primarily of a mechanical nature, and 
the adhesions and capsular thickening so frequently 
observed in post-mortems on malarial subjects have 
been unusually accentuated around the transverse 
fissure and gall-bladder, and the post-mortem 
changes in this area are almost pathognomonic of 
malarial cirrhosis, and serve to distinguish it from 
allied monolobular biliary cirrhosis. 





THE METEOROLOGY OF MALARIA. 
By MarTHEW D. O'CosnELL, M.D. 


IN continuatión of previous remarks on this sub- 
ject, I give below two observations of the dry and 
wet bulb temperatures of the atmosphere at Putta- 
lam and at Kurunegala, in Ceylon, for which I am 
indebted to Mr. Bamford, the acting superintendent 
of the observatory at Colombo. 


PUTTALAM. 
Temperature of Wind 
pir, F. 
— | nn „ac aa ea 

1911 Dry Wet Direction Velocity 

per hour 

October 8, 3.80 o'c. p.m. 759° 73.9 SW 11 miles. 

Octc ber 4, about 5.30 0'c. a.m. 72.6 71.3 S D 44 


From these observations it is seen that the dry 
bulb temperature of the air fell 3.39 F., or at the 
rate of 0.23579 per hour during the night, and the 
wet bulb temperature fell 2.69, or at the rate of 
0.18579 per hour. 
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At Kurunegala on the same night the atmospheric 
conditions were as follows :— 





Tein perature of Wind 
air, F. 
— 
1011 Diy Wet Direction Velocity 
October 3, 3.30 o'c. p. m. 79.99 74.9 Not given 
October 4, about 5.30 0'c. a.m. 74.8 71.0 Ps Y 


From these observations it is seen that the dry 
bulb temperature fell 5.19, or at the rate of 0.36429 
per hour, and the wet bulb temperature fell 3.89, 
or ut the rate of 0.27149 per hour during the night ot 
October 3 to 4 at Kurunegala. From these figures 
I construct the two tables given below, showing 
approximately the hourly atmospherie conditions at 
Puttalam and Kuranegala, and give for comparison 
the atinospherie conditions having the nearest dry 
bulb temperatures which were found, by actual 
observation in the Laneashire cotton sheds, to raise 
body temperature. To these tables I have added 
the drying power of the air in each atmosphere to 
make elear the rate of loss of heat from the body by 
evaporation. 

In the tables below it is seen that exposure to 
certain. atmospheric conditions in the Lancashire 
cotton sheds for less than four hours raised the body 
temperature of many of those so exposed above 
37.49 C. (100.09 F.). It ean also be seen that the 


Atmospheric conditions at Puttalam, Ceylon, during 
the night of October 2-4, 1911. 





"7 
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impediment presented to loss of heat from the body 
by the atmospherie conditions for many hours of 
the night, both at Puttalam and Kurunegala, was 
even greater than in the atmosphere of the cotton 
sheds. Must not, then, exposure to the night 
atmospheric conditions at Puttalam and Kurunegala 
for fourteen hours raise the body temperature of 
many even higher than 37.79 C. (1009 F.)? 

The inhabitants of Puttalam and Kurunegala then 
were immersed in an atmosphere which raises body 
temperature and accelerates the pulse and respira- 
tion for fourteen hours on the night of October 3 
to 4, 1911. For them there was no escape from 
it until sunrise, when the atmospheric temperature 
begins to rise and the air again becomes gradually 
drier. 

It seems to me that nightly, i.e., intermittent, 
exposure to such atmospherie conditions for any 
length of time must inevitably produce an inter- 
mittent fever in many of those exposed. Perhaps 
it was recognition of the fact that ague, whatever 
its cause, does become prevalent under such 
atmospheric conditions, which of old led to their 
being described as bad air (mal'aria) The appli- 
cation to a disease of the name given to the con- 
ditions believed to cause it is both common and 
scientific. 

Atmospherie conditions which Degreeto which body tempera- 


raised body temperature in ture was raised by exposure in 
cotton sheds of Lancashire ectton sheds 


—_-— Nee eK 


Temperature of Drying Wind Temperature of Drying Bodytempera- Pulse Respira- 
air, F. power of nir air, F. power of aír ture, F tion 
per 10 e. ft. per 10 c. ft. 
DU PEN mom ut cmi. 
Puttalam, 1911 Dry Wet Grains Direction Velocity Dry Wet Grains 
er hour 

Octo rer 3, 3.30 o'c. p.m. 75.9" 13.9? 10.0 SW V miles 76.0? 12.0? 20.0 99.4" 88 20 
T 4.30 I 75.6 73.7 9.5 75.5 70.5 25.0 99.4 132 22 
= 5.30 a 15.4 7135 9.5 75.5 70.5 25.0 99.4 132 22 
6.30 ; 75.1 73.3 9.5 75.0 69.5 26.0 100.2 110 18 
- 7.39 & 11.9 73.1 9.0 75.0 69.5 26.0 1€0.2 110 18 
T & 30 : 74.7 12.9 9.0 75.0 69.5 26.0 100.2 110 18 
» 9 32 P 14.4 12.1 8.5 74.0 70.0 19.0 100.0 98 22 
T 10.30 j 74.2 72.6 8.0 74.0 70.0 19.0 100.0 98 22 
se 11.30 - 14.0 72.4 8.0 74.0 70 0 19.0 100.0 98 22 
October 4, 12.30 o'c. a.m 73.7 72.2 7.5 73.5 68.0 24.5 100.0 90 22 
i 1.30 $4 13.5 72.0 1.9 73.5 68.0 24.5 100.0 90 22 
^ 2.30 T 73.3 71.8 7.5 73.5 68.0 24.5 100.0 90 22 
” 3.30 » 13.0 11.6 1.0 13.5 68.0 24.5 100.0 90 22 
z 130  , 72.8 71.4 5.0 72.5 68.0 24.5 100.0 90 22 
i3 about 5.70 o'c. a.m. 72.6 71.3 6.5 S 5 miles 172.0 65.0 29.0 99.5 Not given 


Atmospheric conditions at Kurnnezala, Ceylon, during 
the night of October 3-4, 1911, 





Atmospheric conditions which Degree to which body tempera- 
raised body temperature in ture was raised by exposure in 
cotton sheds cotton sheds 











JF UN eee graece ee eee ye ux RM E a pose teen Sy 
Temperature of Drying Wind Temperature of Drying Body tempera- Pulse Respira- 
air, F. power of air air, F. power of air ture, F. ution 
per 10 c. ft. per 10 c. ft. 
i A E 
Kurunegala, 1911 Div Wet Grains Direction Velocity Dry Wet Grains 

October 3, 3.30 o'c. p.m. 79.97 14.89 27 4 80 0? 13.0? 36.0 99. 9? 90 16 
» 41.30 » 19.5 14.5 26.5 79.5 14.5 26.5 100.2 90 24 
" 5.30 T 79.1 74.2 25.6 79.0 73.5 28.0 100.3 110 24 
$3 6.30 - 78.8 73.9 25.4 19.0 78.5 28.0 100.3 110 94 
) 7.30 78.4 73.7 24.2 78.5 78.5 25.5 99 6 116 22 
T 8. 3C 180 13.4 33.4 18.0 73.9 25.5 100.0 100 30 
f 9.30 TT.T 73.1 23.1 18.0 73.5 25.5 100.1 100 18 
2s 10.30 » 77.3 72.9 22.0 77.0 73.0 20.0 102.1 100 18 
es 11.3) - 76.9 72.6 21.5 77.0 73.0 20.0 100.1 100 18 
October 4, 12.30 0'c. a.m. 76.6 723 91.5 77.0 73 Q 20.0 100.1 100 18 
T 1.30 , 76.2 72.0 21.0 76.0 72.0 20.0 99 4 88 20 
E 3.30 "m 15.8 71.8 20.0 190.5 10.5 24.5 99 4 132 23 
Vo 3.30 T 15.5 71.5 90.0 15.5 70.5 24.5 99.4 132 22 
ja 4 30 eh 125.1 71.2 19.5 750 69.5 26.0 100.2 110 18 
» 5.30 T (4.8 11.0 19.0 19.0 69.5 26.0 100.2 110 18 
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NATIVE TREATMENT OF SLEEPING 
SICKNESS—A TRIAL. 


By ALEXANDER Brown, M.B., Ch.B. 
Serenje. 


Ix Serenje and district there is a persistent 
rumour that people have had human trypan- 
osomiasis and been cured by native remedies. 
After consulting with one or two friends, and having 
a patient suffering from this disease, I thought I 
might test this rumour. Now that it is done I have 
come to the conclusion that the native remedies for 
sleeping siekness are as efficacious as that for per- 
sistent vomiting, which the great divine, John 
Wesley, prescribed as an infallible eure, '' Place a 
puppy on the belly" The uncle of the sick boy, 
who eame in, said he had had it and was cured. 
The chief of a near village said he had had it and 
was eured. Fully realizing the responsibility I was 
taking upon me, I asked the latter, who said he 
knew the medieine, to bring it and let me sce him 
administer it. The medicine consisted of the bark 
scraped off a tree called Musolkwe. It was a 
coarse, reddish, tasteless, and insoluble powder, 
and this was how it was given. There was a basin 
of water for the patient in which to rinse his hands, 
a small tin can, and a native cooking-pot. The 
empty pot was put on the fire and made thoroughly 
hot. About two tablespoonfuls of meal, made from 
Indian corn, and about 8 oz. of cold water were 
placed in the tin can. The patient was told to 
rinse his hands with the cold water. When the 
pot was thoroughly hot about 2 oz. of the mealy 
Water was put in and then the coarse reddish 
powder. It boiled up at once. The patient was 
told to stand up. Then he had to jump over the 
pot; then he had to jump back again. He then 
squatted down at the pot and had to dip his 
fingers and lick the medicine off his fingers. He 
naturally complained about it being too hot. He 
repeated the dipping and licking process, perhaps 
ten times, and might have swallowed from half to 
one teaspoonful. The next process was the anoint- 
ing of his body, arms, legs, face, head, &c. He 
had to do it himself, and a most perfunctory anoint- 
ing it was. He could not have put on more than 
half an ounce of the liquid. '* What next?’’ “ He 
must go to the stream and wash.” ‘‘ Could he not 
wash here? " “No, he must go to the stream." 
'' Can we not carry him?” '' No, he must walk.” 
We went to the stream and he washed. We had to 
eross a cutting for irrigation in which the water was 
running, ‘‘ Could he not wash here?” “No, it 
must be in the river." — His washing in the river 
was much more thorough than his anointing with 
the medicine had been, and we returned to the 
house. The ceremony was over. I looked at the 
medicine and tasted it before throwing it away. It 
was dirty, red, and tasteless, with nearly the whole 
of the powder lying at the bottom of the vessel as a 
sediment. 

'" How often do you do this? "  '' Every four or 
five days if the sleep does not go away from his 
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eyes." “I want to see you prepare the medicine: 
bring it to-morrow.'' 

As I am not of the number who ean get behind 
the native mind, I was surprised when the next 
day but one the medicine man turned up with 
half a dozen of the common shrubs whieh he said 
wus the medicine they gave after the one which had 
been given. He was told to proceed. He broke 
up the leaves, branches, and roots of the shrubs 
and put them into a pot. Along with the shrubs 
he put about 10 oz. of water. On the top of this 
pot he put another pot, made some clay, and 
sealed the connection between them with the clay. 
The double pot was put on the fire: the upper one 
empty and acting merely as a tight-fitting lid; the 
lower one, from which the steam could not escape, 
containing the water and medicine. 

When the whole of the water had turned to 
steam the patient was enveloped completely in a 
thick blanket. The double pot was put under the 
blanket. The upper one was then removed and the 
patient steamed in this way. He was urged to 
open his eyes and breathe freely. ‘‘ Woe! woe!” 
cried he. And no wonder, for it must have been 
painful. I tried the steam and found the odour of 
it exaetly like that of hot roasted potatoes. 

My faith in the British Pharmacopeia is not 
boundless, but in native medicine it is altogether 
microscopic. They may have been hoodwinking 
me; one never knows. In any case, I think the 
tender mercies of the wicked are cruel. 


—————— nee 


Pellagra.—Grimm, writing on this subject in the 
Journal of the American Medical Association, vol. 
Ix, No. 10, May 10, 1918, summarizes some facts as 
regards the epidemiology of the disease. He states 
that as regards : — 

Race.—More cases developed among the whites 
than among the negroes. 

Sex.—More cases occurred among the females of 
both races than among the males. 

Age.—More cases occurred at ages between 20 
and 40 years than at other ages. 

Marital Condition.—Among the married and 
widowed pellagrins the females predominate; the 
single pellagrins are equally divided between the 
sexes. 

Dates of Onsct.—More cases had their onset 
during the months of May and June than in other 
months, and more in 1911 than in any previous year. 

Environment.—More cases developed under con- 
ditions of poverty than of comfort, and more under 
conditious of comfort than of affluence. 

Relationship of Cases.—More cases developed 
in the vieinity of other cases than otherwise. 

Heredity.—None of the facts seem to indicate 
that pellagra is hereditary. 

Food.—The food used by the people in whom 
pellagra is prevalent deserves consideration às a 
possible etiological factor. 

The most promising field for the investigation of 
the etiology of pellagra is the food being used by the 
people in whom pellagra is developing. 
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THE NECESSITY FOR AN ANNUAL HOLIDAY 
FOR FOREIGNERS RESIDENT IN THE 
TROPICS. 


UntiL the European goes to the Tropics to take 
up work there he has been accustomed to an annual 
holiday, it may be for a week or two only, yet :t 
is a holiday, a period looked forward to with antici- 
pation, and when the reality comes it is enjoyed, if 
for nothing else than that the routine of the daily 
life is broken. A sense of freedom enters into the 
pleasure of a holiday, as if man wished to bring 
it home to himself that he is not a slave to the 
round of custom, nor to the will of his employer. 
On reaching the seat of work in the Tropics, how- 
ever, the young man finds that an annual holiday 
is not the rule, that his first spell of leave may be 
five or six years hence, but that then he will have 
six, or nine, or even twelve months’ leave. To a 
lad of, say, 21, the unrelieved monotony of, say, 
a five years’ spell of work is apt to tell on him. 
Everything in his environment lends itself to same- 
ness. "The weather follows an invariable monotony 
day after day, be it the wet season, or during the 
period when the sun blazes from a cloudless sky 
week after week, month after month, until one 
comes to object to its rays shining on even one's 
boots. The regularity of the weekly mail from 
Europe, the presence of the same companions at 
mess, at work, at games, and at every turn, begets 
a weariness in the daily round which gradually 
enthrals the mind and makes one become more or 
less of a machine. The life has its pleasures, no 
doubt, especially to men who have experienced the 
rough and tumble and uncertainty of city life in a 
large European city, but to the inexperienced youth 
it becomes intolerable at times and threatens to 
eause that indefinite condition known as a 
‘nervous breakdown." The commonest cause of 
a so-called nervous breakdown is, no doubt, all too 
frequently excess of aleohol, but a certain. propor- 
tion is due to anxiety on the part of the head or re- 
presentative of a firm, bank, mine, plantation, &e., 
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when troubles arise which threaten ruin to himself 
or his firm, producing insomnia and all its attendant 
evils. The young man, however, whose responsi- 
bility is small, is apt to get into a condition allisd 
to nostalgia. It is not really the home sickness, the 
intense longing, of the mountaineer for his home, 
but it is a condition, a '' habit °’ of mind, brought 
about by the monotony of environment which 
gradually develops and leads to a want of buoyancy 
and joyousness and to a mechanical routine of daily 
work devoid of interest. Apart, altogether, from 
the likelihood of drifting into alcoholic ways under 
such conditions, there is the danger of developing 
a frame of mind such as the exile feels, a hope- 
lessness and helplessness which amounts at times 
to despair. It is true, few allow themselves to 
reach this stage or they are prevented doing so 
by the doctor or by friends; but no one with experi- 
ence of the Tropics is ignorant of such cases, and 
there are many who, falling short of the more 
serious stages, yet advance far enough to make life 
miserable, although they may present a fair face to 
the publie. To a man in the condition depicted 
there is but one cure, namely, to go home. A local 
change to some adjacent district or country is in- 
sufficient and practically useless. Unless he has 
been home once, that is, to his native place, there 
muy be an alleviation but no cure for the depressed 
frame of mind. The glamour of the home and its 
perfections are upon him, and until he goes home 
these will not be got rid of. It is one thing setting 
out from home with the promise of youth upon 
one, it is another returning more or less a failure 
and finding that the sympathy of those at home 
wears off after a few weeks, and the young man 
is often only too glad to return to his work with a 
fresh outlook on life. 

Without, however, reaching a stage of mental 
aberration such as that described above, there is 
no doubt that every man working in a tropical 
country requires a change if he is to be kept sound 
in body and mind. The tether of routine at times 
tells upon men, especially in the Tropics, to such 
an extent that the mere suggestion of a change is 
repudiated, and it may be with difficulty that such 
an one can be got to go away at all. The very fact 
of such a frame of mind is the best evidence for the 
necessity of insisting upon a change being taken; 
and the more the man tries to prove the useless- 
ness of the move, the more the medical officer is 
strengthened in his opinion of the correctness of 
his judgment in advising it. To fall into a routine 
of work tends to produce a machine-like mind and 
not a thoughtful or alert intellect. Men reduced to 
mere machines may have their places in the work 
of any commercial or Government establishment, 
but young men selected for their abilities to go to 
the Tropies should not be allowed to run to waste 
in this fashion. It is:to prevent their becoming 
s^ that a change is necessary and compulsory. The 
man will be able to do more work and better work 
after being absent from routine for a short spell; 
and apart from the service in which he is, there is 
the man himself to be thought of, for neither he 
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nor his family are calculated to be but mere drones 
in the world's work if allowed to side-track away 
from the active work on the main line of the world's 
doings. Some firms known to the writer make pro- 
vision for their employees taking a few weeks' 
holiday yearly, which in no way interferes with the 
long leave which becomes due to them in course of 
time. The benefits of this arrangement are apparent 
in the whole atmosphere of such firms; their men 
are more alert, and there is a feeling of buoyancy 
abroad conspicuous by its absence in houses where 
the yearly holiday is unknown. The white man in 
the Tropics need only take example by the native 
servants; they holiday-make to an extent which 
their masters and mistresses find annoying, and 
their employers profess not to understand their 
doing so. We often hear men, both at home 
and abroad, who in the position of masters tell their 
staff that they never take a holiday, and the juniors 
should take example by them if they want to get 
on. These men become selfish, develop into mere 
machines, and are of little account in the world's 
work and anything but a comfort to their families 
or a good example to their employees. But a youth 
in the twenties cannot be dealt with as a man in 
the fifties without detriment to his mind and body. 
A common answer when a man in the Tropics is 
advised to go for à few weeks' holiday is that there 
is nowhere to go to. In a few, a very few, regions 
of the earth this may be true, but in 99 per cent. 
of instances it is not so; a short sea voyage is often 
possible, travel to the hills, to & neighbouring 
country—anywhere, in fact, away from the routine 
of office and of daily life. 

There is no doubt that in many instances too 
much is expected of à young man engaged in a busi- 
ness house in the Tropics. After a service of, say 
two years, the head of his department goes home 
on holiday or sick leave, and the responsibility falls 
on the young shoulders. All may go well, but if a 
crisis arrives: in business the inevitable breakdown 
follows due to exhaustion from want of sleep, loss 
of appetite, mental anxiety, with the result that 
the young man is sent home suffering from nervous 
breakdown to such an extent that he is terrified to 
face the ordeal again, and resigns from an employ- 
ment which gave him the one great chance of his 
life. The wise master, employer, or head of the 
department should be able to detect when his clerk 
or assistant has had ''enough of it." The doctor 
can tell the physical state, and may find nothing 
organically wrong, but the employer should keep his 
eyes open to the state of the young men, and be 
able to detect listlessness, so-called laziness, which 
is not really laziness but physical or mental in- 
ability to do the work assigned to them. The merci- 
ful master will make careful inquiries about his 
prolégé's habits, &e., and if satisfactory will see tc 
it that he has a holiday at once—not next year; the 
hard task-master will upbraid the youth for. his 
laziness, cut down his salary, or dismiss him from 
his employment; when had he instead insisted on 
the youth taking a holiday, both the master and 
inan would have benefited. jo 


Abstract, 





-` PHLEBOTOMUS FEVER AND DENGUE.* 
By Lieutenant-Colonel C. Binr, M.R.C.S., R.A.M.C. 


. THE author began by saying that, after an in- 
cubation period of from four to seven days, 
phlebotomus or sand-fly fever is ushered in with 
violent headache, chiefly confined to the forehead 
and back of the eyes; pains in the calves of the 
legs; discomfort in the epigastrium ; and stiffness 
of most of the muscles of the body: the face is 
deeply flushed and the features are swollen; the 
conjunctive are injected; vomiting occurs in a 
quarter of the attacks, and diarrhea almost as 
frequently, but constipation is noted in the majority 
of instances; the temperature rises rapidly to 
1019 F. to 108° F., and falls gradually to the normal 
level on the third or fourth day; the pulse remaius 
slow throughout the illness; leucopenia, with a 
relative decrease in the polymorphonuclears, is an 
almost constant sign; there is considerable debility 
during convalescence; in an epidemic, more than 90 
per cent. of the cases are first attacks, hence a high 
degree of immunity is afforded after recovery. A 
historical account of the disease is then given. 

In the year 1908 Doerr announced the results of 
his experiments on the infectivity of the blood of 
the Dalmatian summer fever, and on the mode of 
the transmission of the virus by the phlebotomus. 
Since then the closely related ailments in Malta 
have been investigated in a similar manner. 
Tedeschi and Napolitani have made a similar inquiry 
into the nature of the Italian ‘‘ summer influenza,” 
and Kilroy has put to the test of experiment the 
causation of the fever as it occurs in Crete. 

On combining the successful experimental results, 
it is found that :— 

(1) The subcutaneous injection of blood or serum 
withdrawn during the first twenty-four hours of the 
patient's illness causes the disease. 

(2) Inoculation with the filtrate obtained by pass- 
ing the diluted blood through a porcelain candle 
which retains the Micrococcus melitensis also 
excites the disease. 

(3) Feeding experiments with infected sand-flies 
have been successful on twenty-one occasions. 

This evidence is sufficient to show that the fever 
is specific, and that it is caused by a filter-passing 
virus, which circulates in the blood during the first 
day of the illness, and that it is conveyed by the 
phlebotomus. | 

A phlebotomus when examined with the aid of a 
pocket lens is immediately recognized by its form 
and its very thick hairy coating, which obscures all 
the fine details of its structure. On removal of this 
dense clothing, slender microscopical differences 
may be observed in the venation of the wings, the 
length of the segments of the palps, the number and 
arrangement of the bristles or spines on the claspers, 











* A paper read before the Society of Tropical Medicine and 
Hygiene, May 16, 1918, 
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&c., on which entomologists base a classification, 
but up to the present there has been little agree- 
ment amongst them; a species has been given more 
than one nume, not only by different entomologists, 
but sometimes by the same. 

Grassi has studied the life-history of the phle- 
botomus in Italy, and Marett in Malta. It breeds 
in caves, crannies of walls, and among heaps of 
stones. The eggs hatch in six to nine days after 
being laid; the larval stage lasts about eight weeks, 
and as pupæ they exist fixed in crevices in fragments 
of stone for a fortnight. These flies survive in cap- 
tivity about ten days only, hence great difficulties 
ure encountered in tracing their history. The 
phlebotomus is widely scattered throughout the 
tropical and sub-tropical world, and sand-fly fever 
is almost as broadly expanded. 

Dengue breaks out in epidemies which are far 
more explosive in character than are those of sand- 
fly fever. The infection courses swiftly through a 
community, until almost all susceptible people have 
been attacked. In a few wecks its energy is ex- 
pended. The rashes which occur in about 70 per 
cent. of the cases, and the greater severity of the 
pains, differentiate it from sand-fly fever. 

Both infections may occur in the same locality. 
At Aden, in 1898, the summer outbreak of phle- 
botomus fever was followed by one of dengue in the 
autumn. No immunity was afforded by the former 
infection against the latter; whole families were 
seized; papular or urticarial rashes broke out in most 
cases. Colonel Birt was himself attacked at this 
time, and in his case joint pains were severe—much 
more so than in phlebotomus fever—and the initial 
rash was accompanied with itching of the palms and 
soles. Dengue has often visited Aden, and is well 
known to the native inhabitants, who call it ‘‘ father 
of the knees.”’ 

In Gibraltar and Malta dengue has appeared 
among the troops in the autumn at the end of the 
sand-tly fever epidemic. The occurrence of rashes 
and breakbone pains, it is stated, were prominent 
symptoms, hence there was no confusion in deter- 
mining the infections. 

In Greece, Aravandinos say that dengue arises 
every few years in epidemic form along the coast, 
and that it can be distinguished readily from sand- 
fly fever, to which visitors to Greece are liable. 

Many excellent accounts of dengue have been 
published, notably by Sandwith in Egypt, and by 
Bassett-Smith in Bombay. There is considerable 
variety in the character of the symptoms observed 
in the various epidemics. Bassett-Smith noted the 
absence of severe bone and joint pains, and of 
enlarged lymph glands. In an outbreak reported 
by Beveridge, in Natal, many of the eases of which 
were seen by Colonel Birt, swelling of the lymphatic 
glands was noted in 99 per cent. of the 325 cases, 
along with the classical signs and symptoms of the 
infection. 

Aberrant eases of dengue, and they occur in every 
epidemic, closely resemble sand-fly fever. After a 
similar meubation period there is the same intense 
frontal headache, flushed face, injected and tender 
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eyes, pains in the body and limbs, slow pulse, and 
leucopenia. Stitt found that the average white 
blood count in 100 cases of dengue was 3,200 per 
cubic millimetre. Moreover, the late eosinophilia 
observed by Balfour in Khartoum, by Harnett in 
Calcutta, and by others, also occurs in sand-tly 
fever, so that the infections cannot be separated by 
microscopical examination of the blood. 

Graham, of Beyrout, was the first to investigate 
dengue experimentally. After feeding Culex fat:- 
gans on dengue patients, he caused them to bite 
susceptible people residing in places where the 
disease was absent. He thus transmitted the in- 
fection to six persons. He also induced the disease 
by inoculating a man with an emulsion of the 
salivary glands of an infected culex. ` 

In 1906 Ashburn and Craig ascertained that the 
blood of dengue patients was infective, and that 
the virus passed through a filter which was imper- 
vious to the Micrococcus melitensis. 

Summarizing successful experiments, one finds :— 

Inoculation with the blood of dengue sufterers 
caused dengue eight times. 

Inoculation with filtered infective blood induced 
the disease twice. 

Inoculation with the salivary glands of an infected 
culex gave rise to dengue once. 

Infeetion has been conveyed by infected culices 
eight times. 

Infection has been conveyed by infected stegomy'a 
once. 

There are considerable differences in the infec- 
tivity of the virus in sand-fly fever and dengue. 
Blood extracted after the first twenty-four hours in 
the course of sand-fly fever no longer can excite the 
disease. It has failed to do so in every attempt 
(five experiments made). The blood of dengue 
patients with which the successful inoculations were 
performed was drawn off on the second to the fifth 
days of the disease. 

Whereas phlebotomi are not capable of transmit- 
ting sand-fly fever until six days after feeding on a 
sand-fly fever patient who is in the first day of his 
illness, dengue has been conveyed by mosquitoes 
immediately after their meal of dengue blood ; never- 
theless, the virus survives in them, for they have 
conveved the disease eight to twenty-seven days 
after feeding on a dengue sufferer. 

Graham protected families froin dengue by means 
of mosquito curtains. E. H. Ross extinguished 
epidemics of dengue which had been of yearly occur- 
rence in Port Said by exterminating mosquitoes. 

Evidence is accumulating that the Stegomyia is 
an agent in the propagation of dengue. Legendre 
concludes from a study of an extensive epidemic of 
dengue at Hanoi in 1910 that this mosquito was 
the responsible vector, since the outbreak was coin- 
cident with a great increase in their numbers, while 
other species were few. 

There is a close resemblance between dengue, 
sand-fly, and yellow fever infections; they are all 
caused by some virus which circulates in the blood, 
and is capable of passing through a filter which 
retains bacteria; the onset of the fever is similar in 
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many instances, and during the first forty-eight 
hours of the illness it may be impossible to distin- 
guish between the infections; even later a diagnosis 
on clinical grounds may be unattainable, for atypical 
cases of dengue and yellow fever may bear every 
likeness to phlebotomus fever. Hence, too, great 
stress should not be laid on the symptoms of in- 
dividual patients during the course of an epidemic; 
it is the general type of case which will give the 
name to the outbreak. 

Colonel Birt concluded his very interesting paper 
with the following statement :— 

‘‘ Dengue, phlebotomus, and yellow fevers are 
caused by distinct but closely related kinds of virus. 

.'' A fever lasting several days in which the exam- 
ination of the blood for parasites, by culture, an] 
by serum tests, is negative; characterized by slow 
pulse, leucopenia, and relative polynuclear decrease ; 
occurring in a locality where mosquitoes are numer- 
ous, should be attributed to a virus carried by these 
flies, although some of the symptoms significant of 
dengue or yellow fever may be wanting." 


—— S9 ————— 


Annotations, 


Human Botryomycosis.—Opie, in the Archives of 
Internal Medicine (vol. ii, No. 4, April 15, 1913), 
describes a ease of human botryomycosis of the 
liver. Botryomyeosis in man, he states, was first 
deseribed by Poncet and Dor. On the hand of a 
woman near the digito-palmar fold of the little 
finger an indolent red spot ulcerated and gave place 
to à peduneulated tumour the size of a small nut. 
In sections of the tumour they found the masses 
of coceus-like bodies to which Bollinger gave the 
name Botryomyces, and by personal observation 
convinced themselves of the identity of the bodies 
they observed with those found in the fungus-like 
growths from the spermatie cord of geldings. Poncet 
and Dor have perhaps diminished for subsequent 
observers the value of these bodies as criteria for 
the identification of botryomycosis by the inter- 
pretation which they have offered. They have 
maintained the untenable view, wholly unsupported 
by the bacteriologists who have studied botryo- 
mycosis, that the peculiar bodies are not micro- 
organisms, but products of the degeneration of 
tissue cells. They regard the coccus-like bodies as 
pyknotic nuclei. From the lesion Poncet and Dor 
isolated a staphylococcus, which, inoculated into the 
udder of an ass, produced a small pedunculated 
growth. No examination of the nodule was made. 
Poncet and Dor have described as botryomycosis 
three small peduneulated growths, two being on tho 
hand aud one on the most prominent point of the 
stump formed by amputation of the arm at the 
shoulder. 

Faber and Ten Siethoff have described a group 
of little nodules on the border of the eyelid occurring 
at the site of stye in a boy who had tended a horse 
suffering with a fungoid growth from the cut 


spermatic cord. In the viscid pus squeezed from 
the lesion were mulberry-like masses with the 
structure of those which occur in the horse. Pedun- 
culated tumours containing similar bodies have been 
observed in France by Sabrazes and Laubie (in one 
case on the auricle, in a second on the palm of the 
hand), and by Delore and Gauthier (in one caso 
above the eyebrow, in a second on the finger). 
Similar observations have been made in Switzer- 
land; Reverdin and Gulliard have described a 
pedunculated tumour the size of a pea on the palm 
of the hand, and Galli-Valerio has seen a nodule 
of similar size and shape on the antcrior surface of 
the fore-arm. 

The disease is apparently much more common in 
northern Africa than in Europe, and French phy- 
sicians living in Algeria have described in consider- 
able number instances of a similar but much more 
severe disease. Brault has described two cases in 
Which small pedunculated tumours containing the 
characteristically grouped micro-organism have 
occurred on the fingers of women in Algeria. 
Legrain has described a considerable number of 
cases of botryomycosis. Attached to the dorsal 
surface of the right hand of a Berber woman he 
found a tumour the size of her fist; it consisted 
of five masses each pedunculated and the whole 
attached by a narrow base. A tumour in another 
Berber woman made its appearance on the stump 
of a finger accidentally amputated, and attained tho 
size of a large mandarin. It was removed, but 
reappeared, forming a mass larger than before; 
the growth did not invade the underlying muscles 
or tendons. In a subsequent publication, Legrain 
described other growths on exposed surfaces, 
the largest of which was the size of a child's 
head. Somewhat similar observations have been 
made by Archibald on material sent to him 
from various parts of the Sudan; seven growths 
removed from the scalp, breast, arm, hand, foot 
or cheek of natives contained agglomerations of 
coccus-like micro-organisms identical with those 
peculiar to botryomycosis. The same bodies had 
been previously observed by a member of the 
laboratory staff in a growth removed from a camel. 
In one instance tbe lesion occurred in a native 
woman, aged 45, who had suffered with a swell- 
ing of the breast since childhood; it implicated 
the entire breast, resembled a fungoid cancer and 
exuded greyish-white pus from numerous sinuses. 
In another case a tumour of the scalp implicated 
the underlying bone and from sinuses on the surface 
thin, pus-containing yellow granules escaped. 

Butler and Welsh, in New South Wales, found 
a swelling outside of the left orbit causing softening 
of the temporal bone in a child aged 4. The 
scant viscid pus contained numerous yellow granules 
which consisted of masses of cocci. In a Japanese 
Kayser and Gryns found the right foot swollen and 
riddled with sinuses from which mutter escaped 
containing botryomyeotie granules. 

Cases of pseudo-botryomyeosis have also been 
deseribed. The author's summary of the subject, 
including the case seen by himself, is as follows ;i— 
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Bacteriological examinations indicate that the 
disease of horses, cattle and swine known as 
botryomycosis is caused by a  micro-organism 
resembling Staphylococcus pyogenes aureus, but 
characterized by the formation of compact colonies 
held together by a homogeneous material which 
forins a kind of capsule. About these colonies or 
granules which are formed only in the tissues there 
is suppuration and tissue formatiqn producing a 
lesion which has all the characters of the infectious 
vranulomata. 

“ Human botryomyocosis has been observed most 
frequently in tropical or subtropical countries, such 
as Algeria, the Sudan, Australia and Java. It has 
been observed in France and Switzerland, but here- 
tofore has not been observed in the United States. 

* The disease in man affects exposed surfaces such 
as the hands or face, and has repeatedly followed 
injuries of infected parts. Pedunculated masses of 
considerable size may be formed. They consist of 
newly formed fibrous tissue in which are foci of 
suppuration and sinuses opening on the surface. 
The peculiar botryomycotic granules are always 
present. 

“Small pedunculated growths having the structure 
of exuberant granulation tissue have frequently been 
deseribed as botryomyeosis, although the micro- 
organism peculiar to the disease has not been dis- 
covered in the lesion. There is no demonstrable 
relation between these growths, which have been 
designated granuloma pyogenieum,  telangiectatic 
granuloma or pseudo-botryomyeosis, and botryo- 
myeosis as it occurs in man and lower animals. 

* The case which has been described represents, 
as far as the author has been able to determine, the 
first instance of the disease described in the United 
States, and is, it seems, the first instance in which 
it has affected an internal organ. The disease 
has attacked a child aged 11. A massive lesion 
replaces ahnost the entire liver and consists of 
fibrous tissue and foci of suppuration within which 
occur botryomycotie granules in large number. It 
is not improbable that some peculiar mode of infec- 
tion explains the unusual situation of the lesion. 
The child received milk from several cows, one of 
which died with a wasting disease, but no more 
definite history can be obtained. — Botryomycosis 
has been observed in domestic animals in Missouri, 
where the human instance of the disease occurred.’’ 


The Endemicity of Yellow Fever.—Dr. Juan 
Guiteras has decided upon the reproduction of an 
old paper*, published by himself in 1888 (Annual 
teport of the Supervising Surgeon-General of the 
Marine Hospital Service), because it contains matter 
that is serviceable for the present study of the 
epidemiology of vellow fever, and also because the 
opinions of the author are frequently quoted without 
reference to this, his first paper on the subject, a 
paper whieh is rather inaccessible to-day to most 
readers, | 


* *“ Sanidad y Beneficencia," December, 1912. 





As will be seen in the reading of the paper the 
author was by no means the first to state that 
the children of endemie areas were susceptible to 
yellow fever; but he believes he was the first to 
insist upon the importance of this class of cases, as 
well as of others of benign character, in maintain- 
ing the endemicity of the disease. 

At the present time, the investigations as to the 
endemicity in the West Coast of Africa, and iu 
Yucatan, revive the interest in these studies, and 
the apparition of fresh outbreaks, not clearly 
traceable to foreign importation, is giving rise, here 
and there, to a tendency to seek for other explana- 
tions of the epidemic phenomena than those that 
logically derive from the work of Dr. Finlay, of the 
American Army Commission, of the present author, 
the United States Marine Hospital Service, the 
French Commission to Brazil, and others who con- 
tributed to the building up of the new doctrine of 
the mosquito transmission of yellow fever. 

some authors are suggesting, for instance, the 
necessity of admitting the existence of another 
intermediary host, beside the mosquito and man, 
whieh might act as à storehouse of the endemic 
infeetion in the intervals between the outbreaks. 

Others suggest the possibility of the existence of 
chronic parasite carriers to explain the continuance 
and perpetuity of the infection. In this connec- 
tion Guiteras finds that recent investigators are 
inclined to ignore the data we possess as to the 
acquired immunity against yellow fever, and to 
maintain that frequent infections in the same 
individual are by no means rare. 

Seidelin, of the Liverpool School of Tropical 
Medicine, believes he has discovered the parasite of 
yellow fever, but finds some degree of incompati- 
bility between the manifestations of his parasite 
and the generally accepted facets in the epidemio- 
logy of the disease. Others such as sanitary 
officers who, either for want of the adequate means, 
or for the lack of the proper attention to details, or 
because of the existenee of insurmountable local 
obstacles to the suecess of their anti-yellow fever 
campaigns, or because of the lack of confidence in the 
means now universally recommended, also. have 
tried to throw doubt upon the generally accepted 
views of the etiology. They have failed to obtain 
the success that has signalized the work in Cuba, 
ii Panama, in Rio and in Veracruz, the four foci 
where the infection was most intense, and where 
it should have been more difficult to eradicate it. 

The ideas suggested by these observers Guiteras 
thinks are purely hypothetical, they lack demon- 
stration, and in his opinion are not at all required 
for the explanation. of the epidemiological pheno- 
mena. 

He himself was always of opinion that the funda- 
mental errors in the appreciation or interpretation 
of these phenomena proceeded from a lack of 
experience with the two phases of vellow fever 
epidemology : the phase that one may call endemic, 
and the phase presented in the epidemic manifes- 
tations. It appears to him that the recent investi- 
gators of the disease are restricting themselves ta 
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the viewpoint of tropical physicians of the past 
century, and that they are not sufficiently con- 
sidering the experience acquired in the great 
migrations of the disease from its primitive foci. 

It is well to remember the prejudices that blinded 
workers in Cuba with respect to these epidemic 
manifestations outside of the Tropics. Guiteras 
remembers well that in 1887, at the time when the 
Key West epidemie he describes in his paper was 
developing, he visited Havana for a few days. 
Upon stating his experience as to the large number 
of children affected, both of Cuban and American 
parentage, he was told by two of the most 
prominent practitioners of Havana that the disease 
eould not be yellow fever, since this affection was 
extremely rare in childhood. 

Upholding the same opinions that he maintained 
in his 1888 paper, he wrote the article on yellow 
fever in Keating’s Encyclopedia of Children’s 
Diseases, 1889, and in 1894 he published in the 
Crónica Médico Quirúrgica de la Habana a study of 
the infantile mortality in the city of Matanzas, 
showing that it was subject to the same reactions, 
with respect to yellow fever, as the infantile popu- 
lation of Key West. 

Guiteras is perfectly correct in his contention, 
that workers of the present day are very apt to 
ignore the past literature of the subjects they are 
working upon. There has been much of this of 
late, with, in many instances, somewhat disastrous 
results. Such offenders will now have the chance 
of reading Guiteras's paper in the original. 


The Health of the Canal Zone.—Gorgas, in sub- 
mitting his report for the month of March, 1913, 
states that the total number of deaths from all 
eauses among employees was 32, divided as follows. 
Disease 19, and violence 18, giving the annual 
average per thousand of 4.05 and 2.77 respectively. 

Among employees for the month of March of each 
year the annual average death-rate per thousand 
was as follows : — 


DATE TOTAL . DISEASE 
1905 12.27 pes bbs — 

1906 37.44 35.05 
1907 40.23 36.28 
1908 12.47 9.42 
1909 m i 8.76 a or 6.84 
1910 oe sd: 8.91 u Er Aa 5.39 
1911 si 10.76 elt. 6.76 
1912 8.45 n 6.57 
1913 6.82 1.05 


The annual average death-rate per thousand in 
the cities of Panama and Colon and the Canal Zone, 
including both employees and civil population, for 
the month of March of each year was as follows: 
1905, 36.51; 1906, 46.72; 1907, 82.82; 1908, 20.67; 
1909, 17.07; 1910, 18.83; 1911, 22.22; 1912, 14.67; 
1913, 19.32. 

In segregating according to race, the annual 
average death-rate per thousand from disease among 
employees was: For whites 2.79, and for blacks 4.48, 
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giving a general average for disease of 4.05. For 
the same month during 1911, the annual average 
death-rate per thousand from disease among whites 
was 3.88, and blacks 7.76, giving a general average 
of 6.76; and in 1912 from disease among whites 
2.75, and blacks 7.90, giving a general average of 
6.57 

Among employees during the month, deaths from 
the principai diseases were as follows: Duodenal 
ulcer, 2; lobar pneumonia, 3; tuberculosis, 7; ulcer 
of stomach, 1; leaving 6 deaths from all other 
diseases, and 13 deaths from external violence. 

No cases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus during 
the month. 





On a Hitherto Unknown Cause of Disease in Man. 
—In a paper in the Centralbl. f. Bakt., of March 15, 
1918, Dr. O. L. E. de Haadt describes a parasite 
which he found in smears of the spleen of a soldier 
who died of a febrile malady which resembled in 
some ways malaria and typhoid fever. The liver 
was palpable, but the spleen extended to three 
fingers’ breadth below the costal margin. No 
parasites were found in the peripheral blood, but in 
Giemsa-stained smears made from the spleen 
numerous blue ring- or bean-shaped structures were 
seen both in the red and white cells and also free. 
The largest of these had a diameter of 3 microns, 
and each had a comparatively large vacuole. The 
curious feature of this parasite, for the structures 
are supposed to be of this nature, is that prolonged 
staining with Giemsa for twenty-four hours does not 
bring out any nucleus, so that there can be no 
question of the structures being malarial rings. 
Reproduction appears to take place by simple 
division and by budding, which latter feature, 
together with its Gram positive staining reactions, 
suggests that the organism is related to the yeasts. 
The author has encountered the same organism in 
the spleen smears from two cases from Java, but 
only in small numbers, so that he was led to 
believe the organism to be harmless. However, 
the present case which is from Borneo contained 
such large numbers that he is convinced of its 
pathogenic nature, and suggests for the organism 
the name Ovoplusma anucleatum. 





Spirochetosis.—In his first lecture in the Herter 
Foundation (Bulletin of Johns Hopkins Hospital, 
February, 1913), Professor George H. F. Nuttall re- 
views in a most interesting manner the present state 
of our knowledge of the diseases included under the 
name spirochetosis. Special attention is paid to the 
transmission by blood-sucking arthropoda.  Spiro- 
cheetes in birds were first discovered by Sacharoff in 
geese in the Transcaucasus in 1891, while Marchoux 
and Salimbene (1903) observed a similar disease in 
fowls in Brazil, a disease which is now known to 
occur in South-Eastern Kurope, Asia, Africa, South 
America, and Australia, and in all places where it 
exists it is transmitted by the tick Argas persicus 
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as Marchoux and Salimbene first demonstrated. 
Professor Nuttall believes that Sacharoff's original 
spirochete of geese, and called by him Sp. anserina, 
is identical with the Sp. gallinarum. The mortality 
in fowls varies from 40 to 100 per cent., and death 
takes place in anywhere froin three to fifteen days. 
As regards the development of the spirochete in 
Argas persicus, it is pointed out that the ticks are 
best rendered infective by maintaining them at a 
temperature of 309 to 359 C. after feeding on 
infected blood. If kept ut a low temperature, 159 
to 189 C., the spirochi:ete disappears very quickly 
from the alimentary tract, and the tick may bite 
repeatedly without producing infection. They may, 
however, be rendered infective after three months 
by placing them again at 309 to 359 C., when spiro- 
chetes reappear in the eceloinie fluid. After being 
taken up by the tick a certuin number of the spiro- 
chetes degenerate, whilst others puss into the 
coelomic cavity, where again some perish. The 
survivors then penetrate the various organs, especi- 
ally the cells of the Malpighian tubules and sexual 
organs, in which they break up mto a large number 
of small particles, coecoid bodies, which multiply 
by fusion, and give rise to large agglomerations. 
The eoceoid bodies may also be found in the lumen 
of the gut and Malpighian tubules, and in the 
excreta. In the act of feeding the tick occasionally 
voids excrement, Which is diluted with fluid from 
the coxal glands, and thus helped into the wound 
inflicted by the bite of the tick. Infection may 
take place without any escape of fluid from the 
coxal glands. By means of the coccoid bodies 
infection is transmitted hereditarily from one tick 
to another. Another species of Argas (A. reflexus) 
is also able to transmit the fowl spirochete. 

In reference to human relapsing fever in Africa 
mention is made of the fact that Dutton and Todd 
were the first in 1905 to show that transmission 
was effected by the tick Ornithodorus moubata, 
which also passed on the infection through the egg 
to the succeeding generation. A tick may remain 
infective for eighteen months or more after its 
initial infective meal of blood, as proved by Moller, 
who has also shown that infection may be trans- 
mitted hereditarily to the third generation of tick 
when the ticks are fed throughout the ex- 
periment on clean aninals. — Manteufel (1910) 
has shown that ticks may acquire an immunity 
to spirochetal infection, so that only a small 
percentage of any batch will become infective. 
In the tick Ornithodorus moubata, according to 


Leishman, the spirochetes invade the tissues 
and break up into granules, The gut with 


its contents, the Malpighian tubes, the sexual 
organs, and the excrement are infective when 
injected into susceptible animals, while the coxal 
secretion is always and the salivary glands nearly 
always negative. After ingestion the spirochetes 
disappear in nine to ten days, but reappear if the 
tick is placed at 359 C., when they are to be found 
in the coelomic fluid. Ornithodorus savignyi has 
been shown by Brumpt to convey the human spiro- 
chete of Abyssinia, while O. turicata is suspected in 
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Columbia, O. talaje in Mexico and Central America, 
and O. tholozani in India (Quetta). Further, 
Sergent and Foley have shown that the Argas per- 
sicus may transmit the human spirochete. 

The author points out that the various names 
given to spirochetes of human origin in different 
parts of the world cannot be regarded as valid, for 
virulence and immunity reactions are not adequate 
tests of specificity. O. moubata has served for the 
transmission not only of S. duttoni and two other 
so-called species, S. recurrentis and S. novyi, which 
affect man in the Old and New World respectively, 
but it has also been found to transmit the fowl 
spirochete. S&S.  duttoni has, moreover, been 
successfully transmitted to rats by the rat-louse 
Hiematopinus spinulosus. The author sums up 
this part of the lecture by stating that '' There is. 
every reason to suppose that a spirochete capable 
of adapting itself either to a tropical African tick or 
to a rat-louse occurring all over the world, will be 
able to accommodate itself to a variety of human. 
hosts.’ 

As regards the transmission of relapsing fever by 
bed-bugs, the author records an experiment of his. 
own whereby thirty-five bugs were transferred 
directly from an infected to an uninfected mouse 
which thus became infected. It is therefore con- 
cluded that bugs ean occasionally transmit relapsing, 
fever. As regards lice the most convincing results. 
are those of Nicolle, Blaizot, and Conseil (1912). 
These observers found that the spirochetes dis- 
appear from the gut of the lice five or six hours 
after the feed, and none are to be discovered micre- 
scopically in twenty-four hours. After eight to 
twelve days active spirochetes reappear, at first 
short forms, but afterwards forms like those seen 
in the blood. Monkeys inoculated with the con- 
tents of lice crushed on the fifteenth day after the 
infective feed become infected. In man infection: 
takes place by the infected lice being crushed om 
the excoriated skin, and smeared in by the fingers, 
or even by the transference of such infective 
material to the conjunctiva on the fingers. These 
authors proved, moreover, that the spirochetes are 
transmitted hereditarily to the offspring of the lice, 
for they found thut eggs laid twelve to twenty days 
after the infection of the parent lice contained 
spirochetes. The crushed eggs were infective to: 
monkeys. These facts refer to both Pediculus vesti- 
menti and P. capitis, which appear to be the ordinary 
vectors in most parts of the world. Some interest- 
ing original observations of Mr. Cecil Warburton 
on the biology of the lice infesting man are 
described by the author. 

Reference is made to the transmission of the 
African cattle spirochiete (Sp. theileri) by the tick 
Boophilus decoloratus, which again is able to trans- 
mit the infection to its offspring. The spirochetes 
oceasionally found in horses and sheep are probably 
Sp. theilert. 

According to Nicolle and Comte bats in North 
Africa suffer from typical relapsing fever due to 
S. vespertilionis, which may be conveyed by 
several of the ectoparasites of the bats. 
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Reference is made to the important discovery by 
Noguchi (August, 1912) of a means of cultivation of 
the blood spirochetes in sterile hydrocele, or ascitic 
fluid containing a piece of freshly excised rabbit's 
kidney. 

In summing up, the author remarks that spiro- 
chetes are not specialized parasites. Infection 
may take place through the skin through a mucous 
membrane to which the spirochetes gain access by 
being deposited therein in the arthropod's dejecta, 
or by an infected individual scratching or rubbing 
himself with hands which have become contami- 
nated with the contents of the vermin which they 
have crushed. 





Transmission of Trypanosomes.—Mitzmain con- 
tributes a most interesting paper to The Philippine 
Journal of Science (B. The Philippine Journal of 
Tropical Medicine), vol. vit, December, 1912, No. 6, 
on “t The Role of Siomesrys calcitrans in the Trans- 
mission of Trypanosoma evansi. This, of course, 
Is à Most important subject, and the author's careful 
observations ought to be closely studied. Many 
interesting experiments were done, und a series of 
photozraphs show how the flies were applied to the 
different animals. These methods should prove 
useful in dealing with other biting flies. 

The conclusions which the author reaches at the 
end of his paper are as follows :— 

(1) Only negative results were obtained in the 
attempts at direct mechanieal transmission of surra 
with flies which were induced to bite healthy animals 
at intervals ranging from five minutes to three days 
after being permitted to complete the feeding upon 
infected animals. Thousands of Stomozys calci- 
trans were employed in twenty-nine experiments 
involving the use of three horses, six monkeys, and 
twenty-two guinea-pigs. 

(2) Twenty-seven experiments were performed in 
attempts to transmit surra by the interrupted 
method of feeding. All attempts proved negative 
where a single application of a varying number of 
flies was uscd, as many as thirty-eight on a horse, 
and a maximum of forty on a small guinea-pig. 
The intervals between feeding on infected and 
healthy animals averaged twenty-five to forty 
seconds in the two instances cited. 

(3) In three trials interrupted feeding was 
employed in successive daily applications. In 
attempting to determine the minimum number of 
bites necessary to infect an animal, as high as forty 
were followed by negative results. The only positive 
result obtained was produced from a succession of 
206 interrupted bites in which the flies were trans- 
ferred immediately from the infected to the clean 
animal. The flies were applied thirty-two hours 
during a period of six days. 

(4) The results of these experiments indicate that 
Trypanosoma evansi does not develop in the body 
of Stomozys calcitrans. Ninety-four days was the 
longest period in which laboratory-bred flies were 
tested for & cyclical development, and sixty-seven 
days the maximum for wild flies. 

(5) Organisms of surra were not found in 
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Stomoxys calcitrans beyond eighteen hours after 
feeding on an infected animal, and the limit for 
infection by inoculation was ascertained in these 
experiments to be six hours. 

(6) Pathogenic trypanosomes were found in the 
proboscis of the fly thirty seconds after feeding on 
infected blood. Within one minute and thirty 
seconds the organisms were not present in the 
mouth parts in a form capable of infecting by inocu- 
lation into guinea-pigs. 

(7) The wounds made by the labium of Stomozys 
were not found to be a suitable channel for infection. 
Consequently it is not likely that surra in domestic 
animals is produced through this avenue by external 
contamination, namely, feces, mouth parts, and 
pulvilli of infected flies. 

(8) The intimate relation in the feeding habits of 
Stomoxys and of house-flies has been pointed out. 
Stomoays hus been demonstrated to provide through 
its bites the infection of Musca domestica and other 
dung flies. These flies have been demonstrated to 
act as carriers, harbouring the surra organisms for 
several hours. 

(9) No evidenee was obtained to indicate that 
T. evansi is hereditarily transmitted to the off- 
spring of S. calcitrans. The larva of this fly fed on 
surra blood does not continue to harbour ths 
trypanosome and the fly is '* elean ’’ upon reaching 
maturity. 

(10) It is demonstrated that the individual glass. 
tube method is the most suitable for applying flies 
in feeding on experimental animals and for keeping 
flies for long periods under laboratory conditions. 

These experiments indicate that the Stomozxys 
calcitrans is not the transmitter of surra. If it is 
not, then what fly does transmit it? The answer 
to this will probably be found in one or other species 
of the Tabanide. 





Health in the Philippine Islands.—Heiser. in his 
quarterly report of the Bureau of Health for the 
Philippine Islands (Fourth Quarter, 1912), states, 
as regards typhoid fever, that while not so specta- 
cular, nor the cause of great public alarm, yet the 
constant increase in the number of cases of typhoid 
fever over a wide area of the Philippines is a 
greater menace than the outbreaks of cholera with 
which the islands had to deal some years ago. 
Active steps are being taken to educate the public 
with regard to the seriousness of this disease and 
the manner in which it may be avoided, and the 
steps which should be taken to prevent its spread. 
Blood examinations made of persons reported ill 
with fever show that the disease prevails exten- 
sively in Pampanga, Bulacan, Tarlac, Pangasinan, 
Union, and the lowland sections of the Mountain 
Province. He asks physicians to send to his office 
blood samples in the case of any continued fever 
that lasts over a week, in order that proper labora- 
tory tests may be made to establish a diagnosis. 


Plague. 


The measures against plague described in the 
previous quarterly report were continued, but it 
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was deemed advisable to augment largely the force 
of men employed to carry out general cleansing, 
rat proofing and rat catching. — The sanitary 
engineering division has Issued many orders to 
abate nuisances with regard to rat runs. Particular 
attention 1s given to making new constructions rat 
proof. Hollow walls, ceilings, floors, &e., are 
forbidden. 

During the latter part of December opportunities 
presented themselves in Manila for placing guinca- 
pigs in houses in which plague had occurred, and 
in two instances these test animals contracted the 
disease. 

No further cases of plague have occurred in Iloilo 
since September 17, 1912. In all, there were nine 
cases, with nine deaths. The fact that all of these 
cases were confined to two houses, and that a 
rat-cutching campaign extending over a period of 
three months failed to reveal any infection among 
rodents, somewhat supports the theory that perhaps 
this outbreak of plague may have been introduced 
into Iloilo by means of bed-bugs. 

Bacillary Dysentery. 

During the early weeks of October there was a 
marked diminution in the number of cases of this 
disease, and only a few scattered cases are now 
being reported. The apparent seasonal prevalence 
of this disease during the past few years has been 
most marked, which fact would seem to hold forth 
the hope that further advances in the study of its 
etiology may result in better methods for preventing 
its spread. 

Segregation of Lepers. 

During the quarter 284 lepers were collected from 
the Provinces of Zambales, La Union, Mountain, 
Ilocos Norte and Ilocos Sur, Cagayan, Isabela, 
Tayabas, Ambos Camarines and Albay, Sorsogon, 
Samar, Leyte, Surigao, Agusan, Misamis, Moro, 
Cebu, Bohol, Romblon, Mindoro, Occidental Negros 
and Oriental Negros, Iloilo, Capiz, Antique, and 
Palawan. It is interesting to observe that a more 
careful survey made of the more remote sections of 
the Island of Palawan shows that the belief here- 
tofore entertained, that no lepers were present 
there, is erroneous. Three persons were actually 
transferred to Culion, and there is reliable evidence 
to show that a number of others are still at large. 

With a few isolated exceptions, it is believed that 
all cases of leprosy recognizable as such are now 
in confinement, but as the incubation period of the 
disease is a prolonged one, it is very likely that 
peas additional cases will come to light in the near 
uture. 

_ a 9À————————— 


Hotes and Rews. 
THE SOCIETY OF TROPICAL MEDICINE AND 
HYGIENE. 

AT a meeting of the Society of Tropical Medicine 
and Hygiene, held at 11, Chandos Street, Cavendish 
Square, London, W., on Friday, May 16, 1918, the 
following gentlemen were elected Fellows :— 
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J. G. Becker, M.B., Transvaal. 

Arthur D. Clanchy, L.R.C.P. and S.I., Dublin. 

Charles Forsyth, M.D., F.R.C.S., Hong Kong. 

E. Humphry, M.R.C.S., Townsville, Australia. 

Oswald E. Jackson, M.B., South Rhodesia. 

Lucius Nicholls, M.B., East Africa. 

W. B. Nisbet, M.B., Townsville, Australia. 

E. Olubomi-Beckley, L.R.C.P. and S. Edin., 
Sierra leone. 

Henry Priestley, M.B., Townsville, Australia. 

Fred. D. Walker, M.B., Bolivian Survey Com- 
mission. 


W. A. Young, M.B., Forfar. 





GORDON MEMORIAL COLLEGE, KHARTOUM. 
Marcu, 1913. 

Dr. ANDREW Barrovn begs to inform his friends 
and correspondents that, having been appointed 
Director-in-Chief. of the new Wellcome Bureau of 
Seientifie Research with headquarters in London, 
he is leaving the Sudan early in May. Dr. A. J. 
Chalmers, D.P.H., late of Ceylon, will succeed 
him as Director of the Welleome Tropical Research 
Laboratories at Khartoum. From May, 1918, until 
further notice Dr. Bulfour’s address will be: Wood- 
cote, Churt, Surrey, England. 


—— S ————— 


Pecent and Current Literature. 





A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


* Boston Medical and Surgical Journal,” May 8, 1913. 


Infantile Beriberi. —Gregg states that infantile beriberi in 
the Philippines is & nutritional disease which occurs among 
native breast-fed infants. It causes about 25 per cent. of 
the total native mortality in the city of Manila. He 
believes that it is due to the &bsence of some as yet un- 
known nutritional substance in the breast milk of the 
nursing mother, and states that it has been successfully 
treated by the giving of an extract of rice polishings, which 
is believed to supply the nutritional substance absent in the 
mother’s milk. 

In the Philippines, where babies are almost always of 
necessity breast-fed, the reduction of the infantile mortality 
is dependent, even more than in other countries, upon the 
care and proper nourishinent of the nursing mother. 





S:ioticts to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

9.— As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

9.— To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE shouid com- 
municate with the Publisners. 

5.—Correspondents should look for repl.es under the heading 
‘* Anawers to Correspondent:.” 


June 16, 1913.] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





Original Communications. 





A REVIEW OF A CLINICAL STUDY OF 
MALARIAL FEVER IN PANAMA. 
By Jonn PeLHam Bars, M.D. 
Ancon, Canal Zone, Panama, 


II. 


SYMPTOMS AND THE DIFFERENTIAL DIAGNOSIS 
OF MALARIAL FEVER. 


IT seems at first thought superfluous to under- 
take at this late date a discussion of the symptoms 
or the differential diagnosis of malaria in an 
ordinary clinical study. But as I undertook to show 
in a previous paper that certain other diseases and 
their symptoms must have been included in the 
general descriptions of malarial fever, it follows as a 
logical sequence that I must hold some views in 
consonance with the general spirit of that paper 
with regard to the symptoms of an uncomplicated 
malaria, and also its diagnosis. Therefore, this 
review could not be complete without some expres- 
sion of those views. Moreover, the character of the 
first paper precluded a discussion of the differential 
diagnosis of malaria from other diseases, even those 
diseases alluded to in that paper. 

The nomenclature of the different varieties of 
malaria is not very satisfactory. The names tertian 
and quartan answer the purpose well enough when 
these two fevers pursue their normal course, but 
they do not always do so. In the presence of 
multiple generations of parasites both of these fevers 
change their characteristic febrile curve; in the 
former it becomes a quotidian fever, in the latter it 
becomes either a subtertian fever or a quotidian fever, 
depending of course on the number of sporulating 
generations of the parasite that may be present. 
/Estivo-autumnal malaria seems to be the term most 
generally adopted for the irregular, continued 
malarial fevers. But this term is not very appli- 
cable in the Tropics, for we have no summers 
changing to autumn, and these fevers occur with a 
fair degree of constancy throughout the whole year, 
although there is some seasonal incidence corre- 
sponding to the wet and dry seasons. Quotidian and 
subtertian are terms also suggested for these irregular 
fevers, but they, like the tertian and quartan, vary 
their characteristic febrile curve in the presence of 
multiple generations of parasites, and lose all sem- 
blance to a true quotidian or subtertian course. 
They may give rise to a chart which has an outline 
irregularly dentate, or in some instances sub-con- 
tinuous, or at times almost a continuous fever. 

On account of the inability to coin a satisfactory 
term, I shall in these papers adopt the term malarial 
fever to apply to all the malarias which do not 
pursue a distinctly tertian or quartan course, no 
matter which variety of parasites may cause the 
fever. The nature of this paper does not require 
a discussion of the tertian or quartan fevers, as they 
offer no difficulty for diagnosis so long as they main- 
tain a normal course, and when, on account of 
multiple generations of parasites, they assume a type 
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of fever that is quotidian or irregular, they will 
also be included under the term malarial fever. 
Therefore, the tertian and quartan as distinct entities 
will be dropped from the discussion of the differential 
diagnosis. 

There is yet some confusion as to whether there 
is one or more varieties of parasites causing the 
irregular malarial fevers. Thayer and Hewetson [1] 
believed that there was only one variety of these 
parasites, and that the different forms seen in the 
blood of the periphery were merely different phases 
of development in the life of the same organism ; the 
complete life cycle taking place in the internal organs, 
so that these various phases occurred only occasion- 
ally in the blood of the periphery, now at one stage, 
now at another, and thus giving rise to the idea 
of two varieties. The Italian [2] observers described 
two varieties of parasites, the  mstivo-autumnal 
tertian parasite (subtertian) and the estivo-autumnal 
non-pigmented parasite (quotidian). Mannaberg [3] 
described three varieties of parasites causing the 
irregular fevers, the malignant tertian (subtertian), 
non-pigmented quotidian, and pigmented quotidian. 
Craig [4] describes two, which he terms P. 
falciparum and P. quotidianum, and admits the 
possibility of still another; while Manson [5] agrees 
with Mannaberg, and suggests the possibility of 
three; namely, non-pigmented quotidian, pigmented 
quotidian, and subtertian, also pigmented. All of 
these varieties give rise to gametes of crescentic form. 

I think my observation justifies me in assuming 
that there are only two varieties of parasites giving 
rise to the irregular fevers and having gametes of 
crescentic form, and that neither of these varieties 
are without pigment, and that Manson and Manna- 
berg’s pigmented parasites are only an advanced 
stage of development of the so-called non-pigmented . 
quotidian, which occur occasionally in the blood 
of the periphery. During my studies of the various 
malarial parasites in Panama I have found that the 
parasites most frequently present in the irregular 
varieties of malarial fever corresponded to the des- 
criptions of the so-called non-pigmented sstivo- 
autumnal parasites, and also parasites from autopsy 
examinations in most cases bore out this likeness. 
Nevertheless I have found myself quite frequently 
confused in routine blood examination work in some 
of the stages of the development of these parasites 
by certain bodies containing pigment, in association 
with young and advanced ring forms, and at times 
with crescents and ovoid forms also. These pig- 
mented bodies, when mature, occupy all or nearly 
all the red blood cell’s substance, without increas- 
ing its size or decreasing it to any appreciable 
extent. In conjunction with these pigmented bodies, 
crescents were observed too often to be easily 
explained on the ground of ‘an. accidental mixed 
infection. 

In fresh blood smears these pigmented forms are 
found occupying half to three-fourths and up to all of 
the red blood cell substance. The pigment is scattered 
throughout the body of the parasite, and is rather 
sluggish in motion. Its colour is brownish. The 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[June 16, 1913. 








body itself is a pale hyaline mass, flat and smooth, 
in contrast to the highly refractile, globular mass of 
the subtertian organism, at the same stage of maturity, 
which sometimes appears to be an oscillating droplet 
in the red blood cell. In the stained smears the pig- 
ment in this body is seen in small granules, and is 
brownish in colour, and scattered throughout the 
entire body. The chromatin is usually faint, and is 
arranged throughout the body in irregular lines. 
These bodies are apparently schizonts and a normal 
life phase in the development of the so-called non- 
pigmented sestival parasites ; as I have said, they do not 
swell or shrink their erythrocytic host to any appreci- 
able extent, but some shrinkage takes place in the 
body before sporulation occurs. At the same time of 
this shrinkage, aggregation of pigment takes place to 
about the centre of the organism. The body appears 
to be morphologically indistinguishable from the quar- 
tan parasites when the quartan is at the stage of 
development in which it occupies nearly all, or all, 
of the structure of the erythrocytes. Therefore, after 
James [6] had made painstaking ‘studies of the quar- 
tan parasites in Panama, I reluctantly accepted these 
bodies as probable quartans, and if they appeared with 
crescents present in the same smears, they were then 
accepted as a mixed infection. But when I had an 
opportunity to view the life phase of the quotidian 
parasites in Bass's [7] cultures im vitro,in Panama, 
I again met with these same bodies just before sporu- 
lation occurred. There was also an intermediate phase 
in vitro between the large ring phase and this body 
just described, in which pigment is already beginning 
to occur. These intermediate phases later become 
the pigmented bodies alluded to, and as schizogony 
begins to take place, the brownish pigment accumu- 
lates centrally or slightly eccentrically in the organism. 
In Bass’s cultures in vitro the pigmented bodies 
evidently became sporulates, as in the smears contain- 
ing the sporulating phases these bodies had almost, or 
quite, disappeared from the scene. 

The developmental morphology of these parasites 
terminating in the bodies spoken of and schizogony 
with later crescent forms may be described briefly. 
When the young ring forms have proceeded up to 
where they begin to occupy one-fourth or more of the 


erythrocyte as broad rings of cytoplasm, with a rela- - 


tively large nuclear chromatin body, other forms will 
be occasionally observed which spread as a band of 
blue-stained cytoplasm across the entire diameter of 
the red blood cell; in this band-like body the chromatin 
nucleus is at or near the centre of the cytoplasmic 
band, and the chromatin is sometimes elongated or 
streaked throughout the organism. A later phase will 
show an oblong mass of cytoplasm occupying about 
one-third or more of the erythrocyte, with small 
amounts of pigment and a relatively large chromatin 
nucleus. The growth apparently continues, with a 
diffusion of the chromatin nucleus into wavy, irregular 
lines, sometimes blotches, throughout the cytoplasm 
and pigment, until the body has attained the diameter 
of its erythrocytic host. After this stage shrinkage 
occurs, while at the same time accumulation of pig- 
ment takes place in the centre of the organism, and 
later the body breaks up into spores. 


It will be noted that the description of the different 
phases of development of these parasites is similar to 
Craigs [8] description of his so-called conjugating 
forms. And the final stage of this parasite’ before 
sporulation occurs gives rise to a pigmented body 
morphologically similar to Craig’s ' resting stage 
body," or resisting forms that are ultimately to give 
rise to a later brood of parasites, and relapse. J have 
never been able to follow in the blood of the periphery 
all these various phases in one single series of smears. 
They have been seen now in one smear, now in 
&nother, and in each the phases were various, some 
belonging to a younger age or an older age, as the 
case might be at the time of theexamination. In one 
case all the forms of the life phases were present in 
the blood of the periphery, except schizogony and 
crescent. forms. "They began with smallring forms, 
and continued up to the large ring forms, with trans- 
verse band forms, oblong pigmented forms, and pig- 
mented forms occupying half or more of an erythrocyte, 
and the final pigmented bodies free in the blood plasma. 
There were no sporulates or crescents seen.  Forty- 
eight hours later, after sixty-five grains of quinine had 
been given, another smear disclosed only a few young 
ring forms and innumerable crescents. On account of 
the younger ring forms of parasites which are most 
frequently seen in Panama, corresponding morphologi- 
cally to the so-called non-pigmented parasites, and the 
frequent co-existence of pigmented bodies and crescent 


forms with these ring forms, together with the life 


phases seen in Bass's cultures, I have been led to 
conclude that these were all life phases of the same 
parasite. And that this was not, as formerly believed, 
& non-pigmented forming parasite. 

This conclusion is certainly in harmony with the 
clinical appearance of all cases of malaria in which 
there have been a few repeated attacks of fever, and 
also with autopsy findings. 

I have never been able to see any patients in which 
there have been two or three attacks of fever without 
evidence of melanamia. In the autopsy smears from 
the spleen and bone marrow pigment is always found, 
and usually a number of poorly stained shrunken 
hyaline bodies containing pigment in rodlets or 
granules. Marchiafava and Bignami [9] discussing 
the so-called non-pigmented estival parasites of 
Marchiafava and Celli under the head of melangmia, 
state that although they have seen parasites in the 
blood of the periphery and in the cerebral capillaries 
pursue their life cycle up to sporulating forms without 
the formation of pigment, they have not been able with 
great richness of material to see cases at autopsy 
without melanamia, and that in the spleen there were 
both pigmented forms and pigment included in the 
leucocytes. On this account they expressed some 
doubt about there being a parasite which pursues its 
whole life cycle without the formation of pigment. 
The conclusions that can be drawn from the examina- 
tion of post-mortem blood are not satisfactory in the 
differentiation of the varieties of parasites, for there 
is considerable change of the parasites in dead blood 
in all their forms except in the gametes and sporu- 
lates, as is indicated by the marked difference in the 
staining aflinity of the parasites in the dead blood, 
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and the staining affinity of the same forms as seen in 
the living blood. In post-mortem blood the ring forms, 
instead of showing as faint rings of cytoplasm and 
a marked achromatic space, stain heavily blue, with 
little or no achromatic space, and often the chromatin 
nucleus is overshadowed by a brownish discoloration, 
which is probably pigment. The larger bodies are 
hyaline, and take the stain poorly, while their pigment 
is seen in little rodlets or granules. Moreover, the 
parasites seen in post-mortem blood, especially the 
nearly full grown forms, appear much smaller than 
similar ones in the blood before death. My conclusion 
then is, that there are only two varieties of parasites 
giving rise to the irregular fevers, and having gametes 
of crescentic form, and that both are piymented in 
some of their stages of development. I shall for 
convenience, then, term these varieties, Plasmo- 
dium falciparum  subtertianum and P. falciparum 
quotidianum. 

The subtertian or malignant tertian parasite shows 
pigment early in its development. The pigment is 
coarse and granular, rather dark in colour, and the 
pigment nearly always remains more or less aggregated, 
and occupies usually an eccentric position in the 
cytoplasm. The parasite does not attain the full 
size of its erythrocytic host, and in many instances 
shrinks and distorts the red blood-cell to a quite con- 
siderable degree, “brassy bodies.” The so-called 
non-pigmented parasite shows pigment late in its 
development. The pigment is in small granules, 
brownish in colour, and is usually disseminated 
throughout the cytoplasm until just before sporula- 
tion occurs, when it becomes aggregated about the 
centre of the organism. The parasite attains nearly 
or quite the full size of its erythrocytic host. 

The characteristic fevers that these two varieties 
give rise: to, and the many irregular or intermediate 
types of fevers these parasites may give rise to in the 
presence of multiple generations, are sufficiently 
described in all the text-books, and need not detain 
us here for & recapitulation. I shall then pass on, 
and take up briefly some of the salient features of the 
clinical symptoms of these forms of malarial fever. 
Át the present time, with the prompt administration 
of quinine the attack of malaria is cut short so quickly 
that very little opportunity is offered to observe any 
of the special features of the symptoms. Therefore, 
` the symptoms that can be noted are such as manifest 
themselves at the time the patient first presents him- 
self for treatment, and such as may be elicited in the 
history taking. In cases of ordinary severity the 
patient usually states that he has been ill from one to 
two or three days. Headache is the most prominent 
symptom alluded to, then lumbar pain, weakness, 
especially in the knees, general muscular pains, and 
rather marked restlessness. Vomiting is nearly 
always present; if not spontaneous, it occurs as soon 
as medication is begun, the appetite is lost, and thirst 
is marked. Unless the patient is the subject of 
previous attacks of malaria, the spleen is not 
perceptibly enlarged, though pain in the splenic region 
is often noted. Jaundice is not often present in 
primary cases, but an icteric tint of the sclera is 
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noted in secondary and third attacks. In the re- 
current attacks and untreated attacks anemia begins 
to appear as a prominent feature. In the grave cases 
the patient in most instances states that his illness 
has been of four, five, or six days’ duration. The 
symptoms described for the milder eases are present 
in the grave cases, with increased intensity. Vomit- 
ing becomes a prominent and troublesome symptom. 
The spleen is now palpable, or its enlarged area can 
be noted by percussion dulness. Jaundice is present 
in some degree, but at times is obscured by the 
injected conjunctiva. Pain in the gall-bladder region 
is at times complained of. Another prominent sym- 
ptom noted in the case history is vertigo. The patient 
will state, if English, that he is troubled with “a 
giddiness in the head," if French, “ étourdissement ; " 
and both are insistent that one takes notice of this 
symptom. Patients in this class of fevers will also 
state that while trying to perform their regular duties 
they were "struck down by the fever ”—“ je tombe 
par le coup de fièvre’ They sometimes lose con- 
sciousness, to regain it again in a short time. They 
are then brought to the hospital, and in those able to 
walk the gait is staggering or reeling, ataxic, and in 
every particular the gait resembles an ordinary 
alcoholic " drunk." When these patients are put to 
bed and quiet is obtained, they often drop off into a 
restless sleep, with muttering delirium, which may 
now and then arouse them from sleep with the sense 
that they have said something foolish or absurd. 
And at times, when aroused for medicine, they appear 
slightly lost or dazed. Jactitation is frequent in 
women, and convulsive seizures not uncommon in 
children. In other severer forms the patient, while 
up and about, and even trying to work, will suddenly 
fall in an unconscious state. He may not regain 
consciousness, or he may at the end of the paroxysm 
clear up mentally to a certain extent, and when 
treatinent is not efficacious, to relapse again with the 
next succeeding paroxysm into a state of deep coma, 
or active delirium. In other Severe infections the 
patient may have had one, or two or three, initial 
attacks, with intervening periods of fair comfort, to 
be seized at last by an attack in which the first 
warning of perniciousness is that when the patient is 
noticed by his friends, he is already in coma. In the 
most grave pernicious fevers a history is not easily 
obtained. Such as can be obtained will usually dis- 
close the fact that the patient has been the subject 
of one or more previous attacks of fever; that in his 
present illness he has been sick a week or more, but 
most of the time up and trying to work if he happens 
to be a labourer. Patients with such a history 
may walk into the wards in the intervals between 
paroxysms, and aid in putting themselves to bed. As 
the time for the next succeeding paroxysm comes on 
active pernicious symptoms become manifest. As 
the fever mounts upward, most frequently it will be 
noted that the patient is becoming quieter, it is 
diffieult to arouse him, he soon sinks into a deep 
coma, and death may end the scene in the next six 
to twelve hours. In other instances, at the begin- 
ning of the next succeeding paroxysm, active delirium 
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supervenes. Sometimes the patient is so maniacal 
that forceful restraint is necessary. If in these 
cases recovery does not take place, the patient later 
sinks into & deep coma, and thus ends the scene. 
When such an untoward event occurs, death may 
take place on the upward rise of the temperature, or 
at its fastigium, or on the downward slope, or, finally, 
as the temperature reaches normal. In some fatal 
cases death may be delayed to the third, or fourth, or 
even the fifth day. "These cases will be described 
later. 

It has never been my experience to see pernicious 
symptoms arise in malarial fever during active treat- 
ment, without some evidence of perniciousness having 
already manifested itself. Sometimes these pre- 
monitory signs are easily overlooked. It must be 
noted that in the grave malarias the patient may 
still appear perfectly conscious, and if questioned in 
such à way as to require direct answers, the answers 
are quite satisfactory. But if questions are puf so 
that the answers will require à compound sentence, 
or an effort of memory, it will be found that the 
patient will wander off into vague and confused ideas, 
and leave the answer incomplete. Or, again, he 
answers in a morose way, or is entirely indifferent 
about it. When put to bed, he is usually quiet, but 
sometimes makes half-hearted attempts to sit up in 
bed, or attempts to get out of bed, and will have no 
reason to offer for doing so. 

I have already stated that the fever curve is variable, 
and loses all semblance to its normal characteristics, 
but, curiously enough, in the grave and in the per- 
nicious fevers the fever curve shows the greatest 
tendency to remain true to type. The temperature 
does not always rise to & height proportionate to the 
gravity of the infection. Thus, a pernicious case may 
have a temperature not above 100? F. The maximum 
temperature is usually 102? or 103? F., but at times 
it rises very much higher. The tongue shows nothing 
characteristic. In the severer cases the tongue is 
heavily coated with & colour from greyish white to 
yellow, or even dark brown, and sometimes dry. It 
may be of normal width, or in other instances narrow, 
and pointed at the tip, and red at the edges as in 
typhoid fever. 

In these grave and pernicious cases of malaria, an 
examination of the blood of the periphery will in most 
instances disclose parasites in such great quantities 
as to easily account for the gravity of the symptoms. 
The variety of parasites will also be a notable feature. 
They will be found to be one or the other of the two 
varieties of the P. faiciparum. The parasites of 
either variety are all sometimes found to be at about 
the same stage of maturity. Or, again, they may 
be found representing every life phase of the organisms. 
Thus, we may in some cases see only young ring 
forms present in the smears, again half-grown ring 
forms, with an occasional sporulating form, to,as I have 
said, all the life phases, with leucocytes, both large 
mononuclears and polynuclears containing pigment, 
and engulfed parasites partially disintegrated. If 
death takes place in a few hours after the examina- 
tion of the peripheral blood, the same forms will 
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be seen blocking the capillaries of the cerebral and 
cerebellar substance. The same will be observed in 
the splenic and bone marrow smears, with pigment 
scattered in abundance throughout the fields of the 
microscope.” There occur, however, occasional cases 
in which the examination of the peripheral blood 
discloses no such picture as.just described. In these 
latter cases the number of parasites seen in the 
blood of the periphery will be no greater than the 
number seen in cases of ordinary severity. One will 
be surprised, then, on close examination of the 
patient to see him show signs of incoherence and 
bed restlessness, described under pernicious manifesta- 
tions, and later break out into a delirium to end 
in coma and death. The autopsy smears in these 
cases will show the same blocking of capillaries, 
and great abundance of parasites in the internal 
organs, as noted above. 

There remains to be described a form of pernicious 
fever in which the examination of the peripheral 
blood may not necessarily disclose a very great 
number of parasites, and during treatment the para- 
sites rapidly decrease in the circulation; and yet the 
gravity of the symptoms continue to increase till 
death takes place on the fourth or fifth day after 
admission. At autopsy smears from the brain 
substance will show the capillaries patulous, and only 
a red blood cell here and there containing parasites. 
Smears from the spleen and bone marrow, and other 
organisms, are likewise scanty in parasites. The 
general autopsy findings are indefinite, and such as 
are found, macroscopically or microscopically, are 
insufficient as a rule to account for the cause of 
death. Marchiafava and Bignami [10] describe this 
form of pernicious malaria and remark that others ` 
have also seen them. They admit thentselves 
unable to give a satisfactory reason for the cause of 
death. These authors note several hypotheses that 
have been offered as an explanation for these cases, 


_among which the most important is a special toxicity 


of parasites. They do not accept this hypothesis, 
and neither do I. It is not clear to me how a special 
toxicity, or the usual toxins for that matter, can 
continue to increase in the circulation while at the . 
same time the agent causing the toxin is decreasing. 
James [11] has noted this class of cases also, and 
offers a hypothesis of retention of toxins. As a 
tentative hypothesis I think we can assume a reten- 

tion of toxins by the faulty elimination of organs 
concerned in this process, particularly the kidneys. 
But the evidence I have at hand makes this hypo- 
thesis of doubtful value. I have notes on four of 
these cases, two of which died on the eighth and 
tenth days respectively after admission.  Parasites 
disappeared from the circulation rapidly under treat- 
ment, and the temperature of one reached normal on 


* For a long time in my work I had never seen a case of 
this latter description, and on that account was led to the 
postulate that parasites did not accumulate in the internal 
circulation, but remained everywhere in the circulation in 
proportion to the &mount of the blood supply of & given organ. 
I have since had that conclusion rudely shaken, and take this 
opportunity to withdraw it. 
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the second day, and that of the other on the third 
day. The temperature then began to rise again, 
and continued upward till death. Blood cultures 
during life and at autopsy were sterile, the autopsy 
findings disclosed some pigment, but no parasites. 
The cause of death in these two cases was shown at 
autopsy to be acute nephritis. The remaining two 
died on the fifth day after admission. The autopsy 
smears from the cerebral and cerebellar substance 
showed the capillaries patulous, and here and there 
a red cell containing parasites. Smears from the 
other internal organs were also equally scanty in 
parasites. Malarial pigment was present in the 
splenic pulp and bone marrow. In one of these 
cases the kidneys showed macroscopically evidence 
of cloudy swelling. Sections of the kidneys from the 
same case did not show sufficient histological changes 
to account for death. In the other case the 
kidneys were large and swollen, cloudy swelling 
was apparent, but no sections were made. 

A test of the renal functions by the Rowntree- 
Geraghty [23] method with phenolsulphonephthalein 
would no doubt shed much light on this class of 
cases. 

Albuminuria in Malaria.—-Albuminuria in malaria 
is quite & common feature, though it varies to some 
extent in different localities. In 200 cases analysed 
I found albuminuria present in 42 per cent. of all 
cases of malaria. In the pernicious cases albumin 
and casts of various kinds are quite a common 
feature, sufficiently so that in my first case of 
pernicious malaria the diagnosis was uremic coma in 
spite of the presence of large numbers of parasites in 
the peripheral blood. Brem [12] has also noted that 
the urine of pernicious cases shows the presence of 
hemoglobin. These he designates ^" pernicious 
malaria with hemoglobinuria.”’ Working with 
Brem’s method of testing for hæmoglobin in the 
urine, the reaction occurred with such a degree of 
constancy in pernicious fevers that it led me to 
conclude this phenomenon may be expected in all 
grave pernicious fevers. 

Authors are in the habit of classifying malarias 
according to some particular symptom which 
manifests itself most prominently during an attack. 
This is more especially true with reference to the 
pernicious fevers. Thus we have comatose, delirious, 
syncopal, apoplectic, ataxic, algid, dysenteric, and 
choleraic, &c., &c. The four first forms noted here 
are already sufficiently described under the head of 
symptoms of the grave and pernicious fevers, in 
which I have noted the ataxic gait, and the patient 
may fall down, while he is attempting to perform his 
regular duties, in a temporary unconscious state, 
or at other times in a more or less continuous un- 


conscious state, either of which may terminate in ` 


coma or delirium. I think it may be said that these 
symptoms are so common in this class of fevers that 
they do not require any special classification, but may 
be considered under one general head of symptoms 
of the grave and pernicious fevers. A few of the 
reinainder can be taken up seriatum. 

The algid and choleraic have been extremely rare 
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here. I have seen one case of the algid form in which 
recovery took place without any after rise of fever, 
and James reports he has had one case of the choleraic 
form. The clinical symptoms described for both the 
algid and the choleraic forms are so strikingly like 
some cases of heat-exhaustion that I have had the 
opportunity to observe, that it has occurred to me 
that there must be a co-existence of heat-exhaustion 
and a severe malarial infection to give rise to such a 
train of symptoms. In heat-exhaustion the most 
prominent symptoms are a small running pulse and 
cold, clammy skin, intense cramping in the bowels, 
with vomiting. The stools are frequent and watery, 
and flaked with mucus, to later become tinged with 
blood. 

As I have stated, the algid and choleraic forms of 
malaria are extremely rare here, and heat-exhaustion 
is also rare. Moreover, in James’s choleraic case the 
sectioning of the mucous membrane of the intestinal 
tract disclosed no evidence of an inflammatory nature, 
nor any evidence of a determination of parasites to 
the intestinal mucosa (Darling). It is true that 
Marchiafava and Bignami [13] report otherwise, but 
at the same time they explain that the so-called 
ardent fevers are the effect of sunstroke and co- 
existent malarial infection. I think it is just as 
reasonable to assume that heat-exhaustion and co- 
existent malarial infection would be necessary to 
present the symptoms of either type of the opposite 
picture—the algid and choleraic forms. 

Dysenteric Forms.—A number of observers have 
held that there is a variety of dysentery caused 
directly from malarial infection, or “ malarial 
dysentery,” Manson [14] and Craig [15] maintain- 
ing this postulate, while Mannaberg [16] maintains 
that the dysentery is an accidental infection co- 
existent with a malarial infection. 

Mannaberg’s view, in the light of my experience, 
appears to me to be the correct one. I think it would 
strike one as logical, that where malaria is endemic 
and dysentery also endemic there might be some- 
thing accidental between them when both diseases 
occur at once in the same individual ; and that dysen- 
tery may be a contributing cause for an outbreak of 
latent malarial infection, or, on the other hand, an 
attack of malaria act as & contributing cause of 
dysentery by lowering the resistance. But for malaria 
to have any grounds as a cause of dysentery, dysentery 
should be present with & fair degree of. constancy in 
malarial attacks, just as other symptoms of malaria 
occur, for instance, angmia, or at least show some 
rise in seasonable incidence simultaneously with the 
rise of the malarial morbidity. This it does not do. 
Dysentery in Panama shows a slight seasonal inci- 
dence twice a year. First in May, * el Mayo " of the 
Spanish, and again a slight increase in December and 
January, though in the main dysentery is fairly con- 
stant throughout the whole year, while the rise in 
malarial morbidity begins in June, and continues 
throughout July, August, September, October, and 
November, to slowly decline by the mid-dry season 
in March. The argument that dysentery is of malarial 
origin because malarial parasites are sometimes found 


in the discharged blood from the intestinal mucosa, 
I do not think is of any value, because parasites would 
be found just as readily from any other hemorrhagic 
source during a malarial infection. The so-called 
cure of these dysenteries by quinine, while the patient 
is at rest, seems to me to be only a tribute to quinine 
that it does not deserve, for the dysentery might have 
subsided just as readily on the rest and quiet without 
the quinine. I have tried ten consecutive cases of 
ordinary clinical dysentery without any medication, 
with rest and quiet, and had very satisfactory results. 

Special Varieties of Malaria.—Special varieties of 
malaria and special complications of malaria, such, 
for instance, as malarial neuritis, reported from par- 
ticular localities, towns, or villages; and malaria 
sufficiently characteristic to bear the name of par- 
ticular places—one may be permitted to assume that 
these peculiar cases have not been investigated any 
further than the examination of the peripheral blood. 
And, putting it mildly, it is highly suggestive that 
some endemic or epidemie entity is confused with 
malaria, and is being overlooked. To divide malarial 
attacks into various forms according to the pre- 
dominant symptoms is not of much service at the 
present, when we depend so largely on the micro- 
scope for the diagnosis. These divisions served a 
good purpose in the pre-parasitic days, as they 
warned the practitioner not to be too sparing in the 
use of cinchona bark, and later quinine, in the 
presence of symptoms that might simulate apoplexy 
or uremic coma. 

Differential Diagnosis.—l1 have already said that 
malaria, when properly treated, responds so promptly 
to quinine that one has but little opportunity to 
study its symptoms. Those that one can observe in 
the acuter cases will be found to be so similar to a 
number of other diseases, that to undertake to set 
them off in contrast will not be of much value in 
differential diagnosis. Some of the most character- 
istic manifestations of malaria are periodicity in the 
on-coming of its paroxysms, with more or less rigor 
or chilliness, attended by a rise of temperature, then 
a decline in temperature, with sweating. Thus, in 
the quotidian fevers these phenomena occur within 
approximately a period of forty-eight hours, or rather 
the paroxysms hold through or delay during a 
period of twenty-four or even forty-two hours, and 
then remission or slight intermission takes place. 
These characteristics, however, are not constant, and 
the fever, as already noted, often becomes an ex- 
tremely irregular one. All of these same phenomena 
may be present to some degree in numerous other 
diseases. For instance, tuberculosis; suppurating 
diseases, such as liver abscess; general septic con- 
ditions, and in the later stages of long-duration 
typhoid fevers. The more chronic cases—I mean 
here the indifferently treated or untreated cases— will 
show symptoms fairly characteristic and of some 
diagnostic value. The most marked of these sym- 
ptoms are a peculiar colour of the skin, melanzmia, 
jaundice of the sclerotics, and enlargement of the 
spleen. All of these features may be present before 
active paroxysms manifest themselves, and hold 
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throughout an attack until treatment puts a partial 
end to them. There is one characteristic in the 
acuter malarias that may be of considerable value in 
differential diagnosis, and that is the bodily distress 
&nd pain which so quickly subside with the inter- 
mission or remission of temperature, and this takes 
place whether the intermission or remission is spon- 
taneous, or brought about by the administration of 
quinine. The nature of this paper hardly requires a 
restatement of all the methods that may be made use 
of in the differential diagnosis, or the particular 
diseases one must differentiate from malaria. I am 
only trying to bring out what appears to be the most 
salient features. After the few symptoms that may 
be depended on for diagnosis comes the quinine test. 
And I regard this as the final test. I showed in a 
previous paper that all are agreed that the majority 
of malarial cases are readily controlled by quinine. 
I think I showed that I had eliminated one or two of 
the most troublesome diseases to differentiate from 
malaria, namely, uncinarial anzemia and typhoid fever, 
and how these may be eliminated; and that other 
workers in India had eliminated another, kala azar. 
With these problems out of the way, one can by 
various methods eliminate others, until we may return 
to the first principles laid down by Marchiafava and 
Bignami [17], that when the specific remedy is 
properly administered, malaria terminates its course 
in five or six days, or a week at most. By pushing 


quinine a little more vigorously than they did, we 


have been able in Panama to cause malaria to 
terminate its course a little more quickly than they 
were able to do in Italy. That is, under increasing 
dosage to meet the requirements of an increased 
infection we are able to cause malaria to terminate 
its course in two, three, four, five, or six days at 
most, with the temperature of the fifth or sixth day 
so slight as to be insignificant with regard to the 
differential diagnosis. 

I have also said in a previous paper that malarial 
infection may complicate any other disease. To 
name the diseases in which malaria may complicate, 
it would be necessary to name practically every 
malady that can occur in a malarious country. 
Malaria, while it does complicate other maladies in 
numerous instances, varies in this respect quite con- 
siderably, and probably varies in different localities. 
lt may vary in this respect between 1 and 20 per 
cent. Hence, with this point in view, one cannot 
consider one’s duty finished by merely examining the 
blood and finding malarial parasites. Other diseases 
must still be considered. And any symptom which 
points to any other disease must be carefully weighed, 
and worked out. Someof these will strain our diagnostic 
skill to the utmost, and even exhaust our laboratory 
facilities. While this is true as to the undetermined 
diseases one may be contending with, I do not think 
it holds good as to the elimination of malaria. As 
I have said, the elimination of malaria may be readily 
accomplished by quinine. 

Therefore, I may again state the axiom. A fever 
that continues for more than five days unchecked 
by quinine is not malarial fever. I make it a rule, 
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however, to consider malaria out of the case if the fever 
is uninterrupted by quinine to the morning of the 
third day. I also make it a rule to consider malaria 
out of the case if the fever is once completely con- 
trolled by quinine, and a second later rise of tempera- 
ture occurs without any decrease of dosage or change 
in the patient’s regimen. I have notes of one case 
which I think will illustrate my whole method of 
dealing with malaria, and the methods by which I 
have been led up to the conelusions that are re- 
sponsible for this series of papers. One morning on 
rounds I had just stated the two above rules to my 
associates, when I was confronted by a chart of a 
patient in whose blood malarial parasites had been 
found, in which the fever had obeyed the-first rule, 
but not the second. Three quarters of an hour of 
diligent search was taken to ascertain the cause of 
the second rise of fever. I had about abandoned the 
case in despair, and hoped to turn to the laboratory 
for the solution, when another examination over the 
heart area revealed a faint friction scratch at the left 
margin of the sternum in the fourth interspace. The 
scratch was now heard, now lost, with each rise and 
fall in the chest’s movement in respiration. Peri- 
carditis then was clearly the cause of the second rise 
of the fever. 

In this ease two conclusions were open to me. 
The first one was, that I had to do with a malarial 
infection resistant to quinine, and simply left off any 
further examination, and permitted the case to pursue 
its course. And I might have followed this reasoning 
until the pericardial symptoms became so obvious 
that they could not be overlooked—which they did 
do in four or five days. Or, when the pericardial 
symptoms could be no longer overlooked, consider 
the case then malarial pericarditis. As I had never 
seen pericarditis in malaria in 10,000 to 11,000 cases, 
either clinically or at autopsy, I did neither the one 
nor the other. But as pericarditis occurs frequently 
in tubercular conditions, I turned then to tuberculosis 
for the solution, and was rewarded by a positive 
tuberculin reaction, both Calmette’s ocular test and 
Von Pirquet’s skin test. These two tests are not 
held in such high esteem now as they were then, but 
they are of far greater value than the presence of 
malarial parasites in the peripheral blood three days 
previous to the pericardial scratch, and especially 
when a pericarditis had never occurred before in 
10,000 cases. 

It remains to consider the malarial cases in which 
it is necessary to depend solely on a few clinical 
symptoms, and the quinine test for diagnosis, that is, 
in acute infections with not a sufficient number of 
parasites yet in the blood of the periphery to be 
detected microscopically by ordinary routine blood 
work. The question as to whether parasites can 
always be detected in the peripheral blood if the 
number be sufficient to cause paroxysms and fever, 
has been discussed at length. Mannaberg [18] held 
that there are acute cases in which fever and 
paroxysms are present, and yet the parasites in the 
peripheral blood are not in sufficient numbers to be 
detected by ordinary blood-smear work. Thayer [19] 
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admitted this, but considered such cases rare. 
Marchiafava and Bignami [20] state that by re- 
peated and careful examinations the parasites can 
always be detected in the blood of the periphery if 
the numbers present are sufficient to cause paroxysms 
and fever. Ross [91], in order to simplify and 
quicken the examination process, devised a method 
which he calls the “thick film ” method, with which 
he is able to detect parasites in the blood of the 
periphery in almost every case with fever and 
paroxysms. James [22], working with Ross's method, 
was able to find parasites in 94 per cent. of clinical 
eases of malaria. Ross’s method, however, requires 
considerable skill in determining just what are 
parasites and what are artefacts, and on this account 
most men will rest content with ordinary blood films. 

Therefore under the methods of examination as 
ordinarily carried out there will occur quite a number 
of acute malarias which will fall under Mannaberg’s 
distinction ; and hence the final diagnosis will depend 
on a few clinical symptoms and the quinine test. 
This being true, the question arises, What are we 
to expect of the clinical course and duration of these 
"negative" malarias? If the infection is too small 
to admit of parasites free in the general circulation 
to a number sufficient to be detected by ordinary 
smears, one woull be inclined to infer that such an 
infection would give rise to mild symptoms which 
would respond readily to treatment. My experience 
is in accord with this inference. It is true that 
primary infections are sometimes a little stubborn, 
but not sufficiently so for one to admit that one of 
these mild fevers should continue uncontrolled by 
treatment for four, or five, or six days. I may say 
I have never seen a case of uncomplicated malaria 
in which the symptoms were at all severe, where 
I have been unable to find from at least a few 
ring forms up to, of course, almost the whole life 
cycle of parasites in the blood of the periphery. 
The infection being less, one should expect these 
"negative" malarias to respond to quinine even 
more promptly than the positive ones do, and the 
time allowed them to terminate their course should 
rarely be more than one to three days. In depending 
on the quinine test for diagnosis in the “ negative” 
malarias, one should remember that all ephemeral 
fevers which may subside under quinine treatment 
are not necessarily malaria, and that many ephemeral 
fevers might just as well have pursued a similar 
course without quinine as with quinine. | 

[I wish to thank Colonel W. C. Gorgas, Chief 
Sanitary Officer, Isthmian Canal Commission, for 
permission to publish this paper, and also Dr. C. C. 
Bass, for his kindness in reviewing my description 
of the quotidian parasites.] 


BIBLIOGRAPHY. 


I1] THAYER, WM. S. 
1897. 

[2] MaRcHIAFAVA and Bianami. ‘‘ Malarial Fevers,” Twentieth 
Century Practice of Medicine, vol. xix, 1902. 

[3] MANNABERG, J. ‘*Malarial Fever," “Encyclopedia of 
Medicine,” 1905. 

[4] Cna16, Cuas. F. 


* Lectures on the Malarial Fevers, 


“The Malarial Fevers,” 1909. 


184 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[June 16, 1913. 


(5] Manson, Sir P. “ Manual of Tropical Diseases," Fourth 


edition, 1909. 

(6] James, W. M. ‘‘ Quartan Malaria and its Parasite," 
Proceedings of the Canal Zone Medical Association, April to 
September, 1910. 

[7] Bass, C. C. Proceedings of the Canal Zone Medical 
Association, Seventy-sixth Meeting, July 10. 1912. 

[8] Craia, CHas, F. ‘‘ Studies in the Morphology of Malarial 
Plasmodia after the Administration of Quinine and in Intra- 
corpuscular Conjugation," Journal Infectious Diseases, vol. vii, 
No, 2, March 1, 1910. 

[9] MaRcHIAFAVA and BiGNAMI. ‘‘ Malarial Fevers,” Twentieth 
Century Practice of Medicine, vol. xix, 1902. 

[10] Idem. 

(11) James, W. M. ‘A Preliminary Report on a Method for 
Preventing the Development of Pernicious Malaria," Proceed- 
ings of the Canal Zone Medical Association, 1911. 

(12] BREM, WALTER V. Archives of Internal Medicine, 
February 15, 1912. 

(13] MancuiíarAvA and  BiGsawr, “Malarial 
Twentieth Century Practice of Medicine, vol. xix, 1902. 

(14] Manson, Sir P. ‘*Manual of Tropical Diseases,” 
Fourth edition, 1909. 

[15] Cearc, Cuas, F. 


Fever,” 


* he Malarial Fevers,” 1909. 


[16] MannaBera, J. “ Malarial Fevers,” ‘Encyclopædia 
of Medicine,” 1905. 

[17] Loc. cit. 

(18) MANNABERG, J. “ Malarial Fevers,” '‘ Encyclopædia of 


Medicine,” 1905. 

(19) THAYEB, Ww. S. 
1897. . 

(20) Marcurarava and  BiGsAMI. ‘‘Malarial Fever," 
Twentieth Century Practice of Medicine, vol. xix, 1902. 

(21) Ross, Sir Ronaup. “The Thick Film Process for the 
Detection of Organisms in the Blood," ‘‘Thompson Yates 
Reports," V, Part 1. 

[22] James, W. M. ‘‘ The Practical Value of the Ross Thick 
Film Method in the Diagnosis of Malaria," Southern Medical 
Journal, vol. iii, No. 11, December, 1910. 

[23] Rowntree and GEkRAGHTY. Archives of Internal Medi- 
cine, 1912, vol. ix, p. 284. 


“ Lectures on the Malarial Fevers,” 


a Óa a ee 


* Bulletin of Entomological Research,” vol. iv, Part 1, 
pP. 1-93, May, 1913. 


Varieties of Glossina morsitans.—Shircore believes there 
are two varieties of G. morsitans in Nyasaland. He 
suggests the names G. morsitans var. pallida and G. 
morsitans var. paradora. The pallida. is distinctly paler 
throughout than the ordinary morsitans ; paradoxa super- 
ficially resembles it (the ordinary morsitaus) in appearance 
and size, but the hind tarsi are entirely dark, as in the 
palpalis group. The superior claspers of the male genitalia 
resemble those of G. submorsitans, but are more deeply 
pigmented throughout, and especialy along the lateral 
and posterior borders. $Shircore believes that if paradoza 
were casually observed, it would probably be taken for an 
ordinary G. morsitans, but if the abdomen had become dis- 
coloured it might be mistaken for G. palpalis. 


* Bulletin of Entomological Research," vol. iv, Part 1, 
pp 1-93, May, 1913. 


Glossina in Northern Nigeria.—Macfie furnishes an 
interesting study of the distribution of Glossina in the 
Ilorin Province of Northern Nigeria. Talking of the question 
of the big game as reservoirs of trypanosomiasis he says it 
should undoubtedly be determined what forms of trypano- 
some they harbour in Northern Nigeria; but before under- 
taking extensive measures to drive back the game from the 
inhabited areas some experiment on a large scale should be 
carried out on the lines suggested by Dr. Yorke. It is 
perhaps unnecessary to insist that, in view of the discoveries 
of Kinghorn and Yorke in Rhodesia, the destruction of big 
game in the vicinity of native towns and European stations 
should be encouraged instead of being artificially restricted. 
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CASTELLANI AND CHALMERS'S “ MANUAL 
OF TROPICAL MEDICINE." 


Tne second edition of this manual is more than 
the mere fresh issue of a book consequent upon the 
exhaustion of a previous volume. No one who has 
even easually looked through the recently issued 
copy ean but be struck by the vast accumulation 
of material compressed within the 1,747 pages of 
which the volume is composed. The appearance 
of the work gives food for reflection in many 
directions, and perhaps in none more so than in the 
fact that within a couple of decades a new depart- 
ment of medical literature has been created and 
developed to an extent and degree to which this 
book bears ample testimony. Until Manson wrote 
his great pioneer book on Tropical Medicine we had 
no literature founded on a scientific basis to guide 
or instruct us in this branch of study. Previous 
volumes, not wanting in bulk, told us of Diseases 
of the Tropics, but they were mere descriptions of 
the signs and symptoms of ill-defined ailments 
combined with recommendations of drugs and 
schemes of treatment empirical in their choice and 
application. Not that these volumes were not 
pregnant with valuable information; we make a 
mistake if, in our haste to redeem past ignorance, 
we neglect to know and to appreciate what has 
been done previously. Castellani and Chalmers 
have not made that mistake; in their all too 
short history of Tropical Medicine they tell us 
of ancient practices in the fight against disease ; 
these are not presented to us in a manner calculated 
to provoke derision or ridicule; but instead the 
Jewish, Indian, or Egyptian rites and customs are 
analysed so that the seeds of truth are sifted from 
amongst the chaff of ritual, and due respect paid to 
the kernel. Another feature of the manual is the 
encyclopedic character of the information it affords. 
It is but yesterday that we looked upon the elucida- 
tion of the malarial problem as if it were the '' be 
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all and end all’’ of knowledge necessary for a 
generation to come; buf we find that this was but 
the spark needed to set alight the torch and illu- 
minate a world of science. lt served to set free the 
pent-up, unsatisfied longings of men who, peeping 
from behind the curtain of ignorance, had guessed 
at truth, and has given vent to a torrent of know- 
ledge such as no department of science has equalled 
in so short a space of time. From the days when 
Ross was dealing with the '' tiger ° mosquito to the 
present time would seem to indicate an epoch in 
knowledge, yet it is but some fifteen years since, as 
medical men, we were ignorant of even the rudiments 
of entomology, and knew not the names of even the 
commoner families of insects around us. Nor can 
we lay this ignorance at the doors of medical men 
only, for the naturalists amongst us had but skirted 
the confines of the subject which lay enshrouded 
in dense folds of ignorance. Entomology has grown, 
from being a frivolous or at best an academic study, 
at the behest of the doctors to be a practical science, 
and the stir occasioned by the doctors’ demands in 
the realm of entomology and biology generally is 
not the least of the triumphs the advance in Tropical 
Medicine has occasioned. The practical necessities 
of medical research anticipated and demanded 
activity amongst biologists, and it is satisfactory to 
know that the latter have risen to the occasion, and 
led by the scientific staff of the British Museum, 
Blanchard, of Paris, and others, they have supplied 
the information demanded. 

Whilst congratulating all who have thus added 
to our information and brought light to bear upon 
obscure problems, we must also think of the effect 
of this accumulated knowledge upon the student 
of medicine. Until Manson’s book appeared, the 
medical man about to take up practice in a tropical 
country had no real guide on which to rely as a help 
in the new field of practice he was about to enter. 
He picked up his knowledge as best he could, often 
with bitter regrets on his part in consequence of his 
ignorance to check disease or save life. . 

For this ignorance he has no longer excuse; far 
other is the case, for he is now confronted with a 
plethorie storehouse of new matter to study, which 
may well appal the half-hearted student. A glimpse 
at Castellani and Chalmers's book shows a range 
of subjects new to ordinary medical study, for in no 
published book in any department of medicine, from 
ancient times until the present moment, has there 
been collated in any one volume a range of subjects 
so apparently diverse, yet so closely knit in neces- 
sary union. To merely enumerate the headings 
bears out the truth of this statement. A knowledge 
of climatology, ethnology, bacteriology, helminth- 
ology, parasitology, entomology, in addition to special 
pathology and clinical work, are necessary require- 
ments of the medical man intending to take up the 
practice of medicine in the Tropies. In our tropical 
schools, in the all too short three or four months’ 
course of instruction, practically all these subjects 
have to be learned; for in our Universities and 
Colleges the knowledge acquired of the various 
subjects mentioned is but of little practical value; 
and the necessity for thorough practical instruction 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


185 


in at least the rudiments of Tropical Medicine is 
abundantly apparent when one considers the nature 
of the character of the work required of medical 
men whose life's work hes in a tropical country. 

The diagnosis of the diseases met with neces- 
sitates an intimate and exact knowledge of the 
ordinary laboratory methods; for, except in the 
large cities, there is no laboratory expert to send 
specimens to for diagnosis or investigation. To even 
eursorily look through Castellani and Chalmers’s 
encyclopedia of information, one unacquainted with 
these facts would gather the impression that we 
expect our young men to be all-round experts before 
proceeding abroad. In a sense this is true, but 
only in a limited sense; what is demanded is that 
they should be thoroughly grounded in their work, 
so that they may be capable of treating their 
patients on a rational basis, and not along the 
empirical lines in vogue until recent years. After 
all, it must be remembered that the treatment of 
disease is the sole object of all the elaborate train- 
ing insisted upon. It is not to make experts in 
entomology, helminthology, or parasitology that is 
the object of teaching, but to produce intelligent 
practitioners in the first instance. 

In every line of Castellani and Chalmers's great 
work this fact is never lost sight of; the application 
of scientific methods to clinieal work and observa- 
tion is the watehword of their teaching, and excel- 
nes and consistently they have executed their 
task. 

A detailed review of a work of the kind is out of 
the question, nor is it called for. We are not deal- 
ing with personal opinions, but with a compendium 
to date of the world's knowledge of Tropical Medicine 
and the sciences with which it is directly allied. - 
Diverse opinions and observations are given duc 
prominenee, and yet the subject matter bears, as it 
should, the stamp of the authors' trend of thought, 
and conveys their well-considered judgments and 
opinions on many debatable points. Time will no 
doubt serve to alter many of the recorded state- 
ments set forth; this is in accordance with the 
advance of science in every direction, and cannot 
be aseribed to the faults of authors, but to the 
hiatuses in our present-day knowledge. 

The volume before us has no superior in any 
branch of medical literature; thorough, practical, 
and scientific, it stands as a monument to the 
authors, and credit to the medical literature of 1913. 

J. C. 
——————99——— 
* Annals of Tropical Medicine and Parasitology,” 
June 10, 1913, vol. vii, No. 2. 


Age and Sex in Trypanosomiasis.—Todd has studied this 
subject in Africans suffering from trypanosomiasis He 
arrives at the following conclusions: (1) The proportion of 
elderly individuals among them is lower than it is among 
Europeans. (2) By far the majority of cases of trypanoso- 
miasis are persons of middle age : almost none of them are 
elderly persons. (8) The percentage of individuals with a 
considerable degree of glandular enlargement— which is 
coincident with trypanosomiasis—is very much greater in 
adults, and in children, than in elderly persons. (4) It is 
possible that the low incidence of trypanosomiasis among 
elderly des may be due, in part at least, to an immunity 
acquired by them. 
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Annotations. 


The Treatment of Balantidial Infections.—The 
“ Quantitative determination of the balantidicidal 
activity of certain drugs and chemicals as a basis 
for the treatment of infections with Balantidium 
coli?’ is the title of a paper by E. L. Walker in the 
Philippine Journal of Science, B Tropical Medicine 
(vol. viii, February, 1918, No. 1). The work was 
done at the Biological Laboratory, Bureau of 
Science, Manila, P.I. — Dysenterie conditions due 
to the Balantidium coli have frequently been re- 
ported from the Philippine Islands and other parts 
of the world now, so it is important to determine 
what are the best drugs to treat these conditions 
with. Walker's work will help in this respect. 
His conclusions are as follows :— 

(1) The compounds of arsenic and antimony, the 
aniline dyes, quinine, ipecacuanha and its alkaloid 
emetine, substances which are employed more or 
less successfully in the treatment of other pro- 
tozoan diseases, possess little or no balantidicidal 
value. 

(2) The salts of the heavy metals, especially 
mercury and silver, have been found to be eminently 
balantidieidal. 

(3) It is possible that some of the inorganic salts 


of mereury or silver, administered by the mouth, or 


by subeutaneous or intravenous injection, night be 
efficient in the treatment of balantidiasis. The 
salts of mercury are successfully employed in the 
treatment of certain spirochwete infections, and when 
given internally are eliminated in part by the 
mucosa of the large intestine; consequently, the 
mercury would be brought in direct. contact with 
the infeeted tissues in balantidiasis. 

(4) The application. of these inorganic salts of 
mercury and silver to the loeal treatment of balan- 
tidiasis is rendered impracticable by the facts that 
they are precipitated by albumin, and consequently 
possess little power of penetrating the tissues, and 
that they are relatively toxic for man. 

(9) The organie compounds of silver are not pre- 
cipitated by albumin or, if precipitated, form soluble 
compounds that should be capable of penetrating 
the tissues, and they are relatively non-toxie for 
man. 

(6) Quantitative tests have demonstrated that 
certain of these organic compounds of silver possess 
a balantidieidal activity as great, in proportion to 
the amount of silver contained, as silver nitrate. 

(7) The practical value of these organie com- 
pounds of silver in the treatment of balantidiasis 
can be determined only through clinieal experience. 


Budding in Entamebe.—Darling, in the Archives 
of Internal Medicine (vol. ii, No. 5, May 15, 1918), 
contributes a paper on “ Budding and other forms 
in trophozoites of Entamaha tetragena.’’ These, 
he states, simulate the “spore eyst” forms 
attributed to E. histolytica. He believes that 
Schaudinn's interpretations were wrong in so far &8 
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they referred to a mode of development. Darling's 
observations on his stained specimens lead him 
to the conelusions that as regards the trophozoites 
of E. tetragena chromidia is not given off by the 
nucleus, but is formed in the cytoplasm. Chromatin, 
however, in these pathological forms does diffuse 
out in fluid form from the nucleus into the 
cytoplasm. The nucleus does degenerate and is 
extruded. In some trophozoites chromidia was 
present in rather small particles and collected in 
reticular masses in the ectoplasm, as Schaudinn 
described. Eetoplasma buds filled with a chromi- 
dial mass were seen apparently pinched off of the 
parent body. The free globules, while detected 
with more difficulty in wet-fixed preparations, were 
seen very Well in dry-fixed Romanowsky prepara- 
tions. Nothing like a sheath was seen, for the buds 
stained either navy blue or light blue like the 
cytoplasm of the parent entamoba. When an 
extruded nucleus was encountered it always stained 
like one. 

In fresh preparations of K. tetragena from a 
fatal case of dysentery Darling has seen bizarre 
pseudopodia and buds with refractile bodies in the 
extremities, though extrusion of buds or nuclei was 
not observed. If one had merely observed in fresh 
preparations alone from a ease of dysentery in man. 
the changes corresponding to those seen in stained 
preparations, the impression received would no 
doubt have been very much like that deseribed by 
Sehaudinn and Craig as the spore cyst formation 
of E. histolytica; but from an examination of the 
far more richly infected material from the kitten 
“which occurs after a lengthy period of lively 
increase," the true nature of the budding forms is 
understood and the opinion is formed that these 
changes are analogous to such essentially patho- 
logical manifestations of cellular degeneration as 
karvolysis, karyorrhexis, pyknosis and dislocation 
and extrusion. of nuclei; moreover, the budding 
process is analogous to changes seen in mononuclear 
metazoal cells; for example, in defunct plasma cells 
or lymphocytes in the blood-stream, lymph-nodes 
and other loeations. 

The descriptions of the life evele of E. histolytica 
by Schaudinn and Craig, therefore, are in all likeli- 
hood those of a spurious species, having resulted 
from observations of pathological ehanges in senile 
races of E. tetragena. 


Sleeping Sickness in South Africa.—The final 
report of the Luangwa Sleeping Sickness Commis- 
sion of the British South Africa Company, 1911- 
1912, appears in the Annals of Tropical Medicine 
and Parasitology of June 10, 1918 (Series T. M., 
vol. vii, No. 2). It is written by Kinghorn, Yorke 
und Lloyd, the latter being the entomologist to the 
Commission. The work is divided under six 
sections, namely: (1) The human trypanosome ; 
(2) trypanosomes of game and domestie stock; 
(3) trypanosomes found in wild Glossina morsitans ; 
(4) description of trypanosomes; (5) development 
of Trypanosoma rhodesiense in Glossina morsitans; 
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and (6) report of entomologist. There is also an 
introduction and two appendices. A very large 
amount of work is covered in the report, and 
many very important observations and researches 
generally are incorporated in its pages. As regards 
the presence of trypanosomes in game and domestic 
stock, the author's summary is that trypanosomes 
ure of frequent occurrence in game and domestic 
stock in North Eastern Rhodesia. As a conserva- 
tive estimate the percentage of big game infected 
with trypanosomes pathogenic to man and domestic 
stock may at Nawalia (Luangwa Valley) be placed 
at 50, and at Ngoa (Congo-Zambesi watershed) 
ut 35. ! 

At Nawalia six species of trypanosomes were 
isolated from game and domestic stock, viz., 
T. rhodesiensc, T. vivax, T. nanum, T. pecorum, 
T. montgomeryi, and T. multiforme; whilst at 
Ngoa five species were found, viz., T. rhodesiense, 
T. vivaz, T. nanum, T. pecorum, and T. tragelaphi. 

The results of examination of over 400 monkeys, 
wild rats and mice were invariably negative. 


Three species of trypanosomes were isolated 
from wild G. morsitans, namely, T. rhodesiense, 


T. pecorum, and a third, hitherto undescribed 
parasite, for which the authors propose the name 
T. ignotum. 

These could easily be obtained by feeding wild, 
freshly-caught G. morsitans on healthy monkeys. 

Dealing with the development of T. rhodesiense 
in G. morsitans, the authors say that : — 

(1) The salivary glands of all G. morsitans 
capable of transmitting T. rhodesiense are infected, 
and conversely without invasion of the salivary 
glands there is no infectivity of the fly. 

(2) Invasion of the salivary glands ijs secondary 
to that of the intestine. 

(3) The first portion of the developmental cycle 
of the trypanosome takes place in the gut. In 
order for its completion and for invasion of the 
salivary glands to occur, a relatively high mean 
temperature, 759 to 85° F., is necessary. 

(4) Invasion of the salivary glunds was only found 
in flies infected with the human trypanosome, T. 
rhodesiense, 

(5) The predominant type of the trypanosome in 
the intestine of infected G. morsitans—a_ large 
broad form—is quite different from that which 
predominates in the salivary glands, where the 
parasite resembles somewhat the short form seen 
in the blood of the vertebrate host. 

(6) Both the intestinal forms and also those from 
the salivary glands of infective G. morsitans are 
virulent when inoculated into healthy animals. 

In the entomologist's part of the report a record 
of blood-sucking inseets and ticks collected in the 
Luangwa Valley from August, 1911, to March, 
1912, and at Ngoa from March to May, 1912, is 
given, while the appendices deal with: (1) An 
experiment to ascertain whether tabanids transmit 
trypanosomes in nature (Wallace and Lloyd); and 
(2) an attempt to transmit T. rhodesiense by means 
of Ornithodoros moubata (Wallace). 
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Trypanosoma brucei.—Stephens and Blacklock 
(Annals of Tropical Medicine and Parasitology, 
June 10, 1913; and Proceedings of the Royal 
Society, B. vol. Ixxxvi) write on the non-identity 
ot T. urucei (Plimmer and Bradford, 1899) with the 
trypanosome of the same name frem the Uganda 
ox. In dealing with the subject they believe there 
are three possibilities : — 

(1) That the strain they possess, which they have 
been designating T. brucei, Zululand, is not this 
strain at all, but some other try panosome inoculated 
erroneously during the course of inoculations ex- 
tending over years. They think this view is unten- 
able, for it would not explain the monomorphic 
character of the old slides examined, nor would 
it explain Laveran's monomorphic trypanosome. 

(2) While Bruce may have been working with 4 
dimorphie trypanosome in Zululand, and still has 
slides showing these characters, it is quite possible 
that the strain sent by him to England was some- 
thing quite different. This is all the more likely, 
us Bruce successfully infected dogs from a variety 
of wild game, viz., wildebeeste, kudu, bush buck 
and buffalo, and, as Bruce himself states, ' when 
T. brucei was discovered in Zululand in 1894, it 
was naturally thought to be the one and only 
trypanosome in Africa,” and no suspicion arose at 
that time of u multiplicity of trypanosomes in 
native game. 

This is the simplest explanation, and the fact 
that Plimmer and Bradford do not describe or 
figure stumpy forms, and the authors’ examination 
of Dr. Plimmer's slides had the same result, makes 
it probable that this is the true one. 

(3) That the strain originally sent to England 
was dimorphic, but that it has now become mono- 
morphic. This may have come about in two 
ways :— 

(a) The strain originally was a mixture of a long 
trypanosome and a stumpy trypanosome, and the 
stumpy has now died out. If this explanation were 
valid, it would probably imply that T. gambiense 
and other dimorphic trypanosomes were also mix- 
tures. This the authors regard as a not impossible 
view, but one they cannot at present prove or 
disprove. 


(b) The strain was originally dimorphic (but 
not a mixture), and that it has now become 
monomorphic. If this were so, it would modify 


materially our notions of specifieity of trypano- 
somes, at least in laboratories. Of such a change 
there is at present not much evidence. The 
authors have noted, however, above that the 
Uganda strain kept in mice for a year was almost 
(but not entirely) monomorphic, but that in guinea- 
pigs it at once showed its normal characters. 

It is impossible at present to decide between these 
explanations. 

They come back, therefore, to the fact of which 
they have no doubt, viz., that the trypanosome 
that Plimmer and Bradford worked with, and 
which they named T. brucei in 1899, is certainly 
now & monomorphic trypanosome, and is not the 
same as the trypanosome from the ox described 
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under the sume name by Bruce and others in 
Uganda. 

According to them, these facts brought forward 
prove the non-identity of the Zululand and Uganda 
strains. 

In order to avoid confusion, they think it 
advisable that the Uganda trypanosome should be 
re-named, and propose for it the name T. ugande. 

Treatment of Surra in Camels.—Lecse reports 
successful experiments on the treatment of surra in 
the camel with recommendations for systematic 
treatment (Memoirs of the Department of Agricul- 
ture in India, April, 1913, Veterinary Series, vol. 1, 
No. 3). Various lines of treatment are described, 
soamin, tartar emetic, asenious acid, sodium 
arsenate being the drugs employed. In some cases 
complete cure seemed to result. 

When a treatment fails to cure, relapses usually 
occur between two and seven weeks, but one or two 
cases did not relapse until 88 or 89 days after the 
last dose. The camels therefore require some 
inspection during the three months following 
treatment, and should be kept within reach until 
then. The camelman should watch for and report 
any sign of fever, which should then lead to exam- 
ination of the blood for trypanosomes. It is a good 
thing if the temperature can be taken daily so as to 
detect relapses. 

Cases which relapse may be treated again with an 
excellent chance of cure, provided the camel is in a 
fit state to stand a second treatment. If the second 
treatment fails, a third can be applied; the author 
has had a cure on the third trial. 

When a camel has relapsed and it is desired to 
treat it a second time, the record of the first treat- 
ment is a very good guide as to the scale of dosage 
that will be most suitable for the second treatment. 

Emaciated camels cured by treatment take several 
months to get into working condition. After treat- 
ment, no camel should be worked for a minimum 
period of one month, and generally longer, according 
to the case. 

Leese has only treated one cow-camel, but recom- 
mends at present the same way of estimating dosage 
as for males. Experience may show whether this is 
correct or not. 

He has also no data as to dosage for camels 
under 4 years of age. The difference between the 
dosage which cures and that which kills is not big 
enough to justify fixing the doses by guesswork. 
It must be left to experience. The chances of 
spontaneous recovery are pretty good in bachas of 
1 or 2 vears of age in breeding-herds, as they are 
not required to work, and it would not always be 
a good plan in a breeding-herd to apply treatment 
to a dachi or bacha which had passed the acute 
stage of the disease, if segregation is possible. 

During the treatment of surra the camels may be 
kept together in one herd provided they are not 
placed in it until trypanosomes have gone from the 
blood. In practice (as apart from experiment) 
microscopic examination of blood is only necessary 
for a few days, riz., to find out when to give the 
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first dose, and to note when the trypanosomes have 
dispersed (generally within twenty-four or forty-eight 
hours after the first dose). 

Trypanosomes do not re-appear during treatment 
when the instructions given are carried out; it is 
unnecesary to burn the carcases of any camels 
which die from poisoning during treatment. 

Camels cured of surra by drugs are not immune 
to second infections. One, for example, which, 
subsequent to treatment, had gone 498 days under 
daily blood-examination without relapse, and whose 
blood had also been found innocuous to a guinea- 
pig, was inoculated with 15 c.c. of blood, containing 
numerous trypanosomes, obtained direct from the 
jugular vein of a camel suffering from surra. A 
control inoculation was also made into a guinea-pig. 

After an incubation period of four days, trypano- 
somes appeared in the blood of the camel and 
rapidly increased until on the third day they were 
swarming. The control guinea-pig also got the 
disease. 





Tick-bite.—Eaton, in the Australasian Medicul 
Gazette of April 26, 1913, describes a case of tick- 
bite which was followed by a widespread transitory 
muscular paralysis. The patient was a little girl 
aged 43, and Eaton, after a description of the tick 
by the child's father, concluded that it must either 
have been Ixodes ricinus or Ixodes holocyclus. The 
tick, attached to the back of the right shoulder, was 
only found when the child was being put to bed un- 
well. Its body was cut off, leaving the head and 
mouth parts embedded in the skin. The same 
evening the patient vomited, and during the rest 
of the night was very restless and did not sleep 
much. The bowels moved twice, the motions being 
of a brown colour and semi-solid consistency. Ou 
the second day the child vomited three or four 
times, and it was then found that she could not 
stand and appeared very ill. She was sent to Dr. 
Eaton, who examined her in the afternoon; he 
found a state bordering on delirium, a temperature 
of 101.49 F., a pulse of 182, knee-jerks absent, 
and the muscles of the legs and thighs quite flaccid 
and motionless. Over the lower part of the right 
scapula there was a bright pink patch about the 
size of a penny, neither raised nor indurated, and 
in the centre of this was a purplish-black spot a 
quarter of an inch in diameter. In the middle of 
the spot was an aperture somewhat less than a pin's 
head in size, and through this a greenish-grey 
body, which grated with a stony hardness against 
the point of a knife, was visible. A minute droplet 
of pus was expressed from the aperture. The 
object felt with the knife, evidently the head and 
chitinous mouth-parts of the tick, could not be re- 
moved without breaking it into fragments. It was 
ultimately scraped out, and the cavity, about the 
size of an average match-head, was cleaned with 
^ small curette, and cauterized with pure carbolic. 
Strychnine was given hypodermically. 

On the third day the bowels moved nine times, 
the motions being liquid and bile-stained. The 
temperature had become normal, and though there 
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were still signs of irritability the mental state had 
cleared. There was still, however, no sign of return 
of voluntary movement to the legs, but the muscles 
were not so limp, and the strength of the arms was 
better. By the next day, the fourth since the onset 
of symptoms, the knee-jerks were both obtainable, 
but deficiently. The child could stand, and even 
walk a few steps with support. The pupils were 
still inactive to light, but reacted well to pilo- 
carpine. Diarrhcea continued, but was less severe. 
On the fifth day the patient could walk without 
support, but the gait was knock-kneed, so that each 
leg was brought more directly under the weight of 
the body. In walking no attempt was made to rise 
on to the ball of the foot. The pupils now reacted 
to light, but were still somewhat dilated. The 
pulse rate was 96, and the temperature was normal. 
The bowels had moved twice since the preceding 
day. The discoloration around the bite-mark had 
become reduced to about the size of a shilling, an1 
had faded to a duller red shade. The cavity had not 
yet filled up, but was healing well. This was the 
last time Dr. Eaton saw the patient, but he was 
informed that her progress to complete recovery 
within the next few days was uninterrupted. 

Bites of ticks causing severe intoxication in the 
human subject, Eaton states, have been recorded 
in Australia several times, and one at least with ^ 
fatal issue. Lambs and dogs are not infrequently 
killed by them, and it would seem that in most 
cases the symptoms are chiefly muscular paralysis, 
affecting first the hind limbs, later the fore limbs, 
and leading to death by respiratory paralysis. 
Cleland, in the Australasian Medical Gazette of 
September 21, 1912, quotes Bancroft, who had 
observed many such cases in the lower animals. 
He mentions that symptoms commenced, as a rule, 
two or three days after the tick had attached itself ; 
that unwillingness to take food and drink is usual; 
that the muscles most remote from the heart are 
those paralysed first and most severely, and that 
the heart suffers last of all. He also says that 
animals in infected country become immune to 
tick-bite. 

Of the cases in the human subject, quoted by 
Cleland, the same uniformity of symptoms is not 
to be observed. In one, amblyopia was the most 
striking symptom, the pupillary movements were 
normal, and only slight muscular weakness was 
present. In another (an infant of 18 months), 
which proved fatal within two days, paralysis ob- 
tained in the legs and respiratory muscles. These 
symptoms appeared on the second day from attach- 
ment of the tick. In a third case, in which a man 
had 200 ticks removed from his body, faintness 
commenced within an hour of their attachment. 
There was no paralysis, but severe cardiac sym- 
ptoms lasted for a week. These three cases bear 
little resemblance to each other, and it seems as 
if the symptoms must have been caused by different 
poisons. 

The present case, that of the infant quoted, and 
those of the lower animals under Bancroft’s obser- 
vation, all closely resemble each other. In all, 
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there was a period varying from one to several days 
after the attachment of the tick before muscular 
symptoms ensued. In the case described above 
the presence of fully-formed pus at the first exam- 
ination indicated that the tick had been there at 
least 48 hours. 

The most striking feature was, Eaton says, the 
severity of the intoxication, and the way in which 
the motor functions were selected by the toxine, 
the mental faculties only being moderately affected, 
and the sensory ones probably not at all. The 
absence of reflexes, taken in conjunction with tha 
seeming integrity of the afferent paths, and also 
the complete loss of tone of the muscles, fix the 
site of motor interference either in the muscles 
themselves or in the lower motor neurone; that is, 
in the cerebrospinal nerves with the cells of the 
anterior horn and of the cranial nerve nuclei 
respectively. Suspension of the function of the 
cells centrally would account for most of the 
phenomena, but not for the grouping of the muscles 
affected nor for the behaviour of the pupil. The 
intensity of paralysis and the lateness of regaining 
function followed an order of remoteness, in the 
blood-stream, from the heart, while of groups closely 
associated in the central nervous system some were 
deeply affected, and others only lightly; as, for 
example, the glutei, on the one hand, and the 
muscles below the knee on the other, with their 
centres close together in the lower lumbar part of 
the cord, or the sphincter pupille and the extrinsic 
ocular muscles, with their centre in the third and 
closely adjacent fourth and sixth nuclei. 

In general, the resemblance of the symptoms to 
those of conine poisoning is very close; an intense 
paralysis of the motor nerve end-plates, & particular 
picking out of the respiratory muscles due probably 
to an action on the centre in the medulla, a late 
and relatively slight interference with mentality, 
gastro-intestinal irritation, and so on; in fact Eaton 
thinks the only point of difference from a typical 
hemlock case was that the onset of symptoms was 
more prolonged. 

As to the source of the poison, there are, Eaton 
thinks, three possibilities: its pre-formation by the 
tick, its development in the blood of the patient, if 
the poison were an infective one, or its elaboration 
chemically or biologically, at the situation of the 
bite, with subsequent absorption. There are many 
reasons, he thinks, for believing that it is nof 
already formed in the glands of the tick. Bites of 
this kind must be exceedingly common, yet such 
symptoms are relatively rare. Again, in the cases 
quoted, the symptoms are very variable, although 
the tieks have probably all been of the same species, 
ab any rate, all of the genus Ixodes. Were the bite 
itself venomous, one would expect a certain degree 
of constancy in the type of symptoms and a more 
frequent incidence of them, and it is improbable 
that the latent period would be nearly so long— 
sometimes several days. Increase of severity of 
symptoms after removing or killing the parasite 
would be improbable also; yet this usually occurs. 


—— ll À— 
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Motes and "Retos. 





BRITISH MEDICAL ASSOCIATION. 


(Eighty-first Annual Meeting, Brighton, July 22, 
28, 24, and 25, 1913.) 


SECTION OF TROPICAL MEDICINE. 


President: 
Lieut.-Col. Si. Wm. Leishman, M.B., F.R.S., 
R.A.M.C., Rotherwood, Linden Gardens, 


Leatherhead. 
Vice-Presidents: 


Edward Irwin Scott, M.D., 28, St. Aubyn’s, Hove; 
Professor Wiliam John Ritehie Simpson, 
C.M.G., M.D., F.R.C.P., 31, York Terrace, 
Regent’s Park, N.W.; Major William Sandi- 
lands Harrison, R.A.M.C., Royal Army Medical 
College, Grosvenor Road, S.W. 

May, 1913. 

Tre Section of Tropical Medicine will meet on 
Wednesday, Thursday, and Friday, July 23, 24, 
and 25, 1918, from 10 a.m. to 1 p.m., under the 
Presidency of Lieut.-Col. Sir Wm. Leishman, 
M.B., F.R.S., R.A.M.C., when it is hoped that you 
will be present and take part in the work of the 
meeting. 

The following subjects have been selected for 
discussion :-— 

Wednesday, July 23.—'' The Causes of Invalid- 
ing in the Tropies." Dr. Basil Price will read a 
paper and open the discussion on this subject: 
Professor Simpson and others will take part. 

Thursday, July 24.—'' Dysentery." | Captain 
Douglas will open the discussion. 

Friday, July 25.—'' Filariasis.” Dr. G. C. Low 
will read a paper and open the proceedings. 

It will greatly conduce to the success of the 
meeting if members will kindly notify as soon as 
possible whether they propose to take part in the 
discussions, or wish to make any communication to 
the Section. 

Any such communication must not occupy in 
reading more than fifteen minutes (about 1,500 
words), and, for profitable diseussion, it should 
take the following form: (i) A definite statement 
of what it is intended to suggest, or prove; (il) a 
statement of the facts or arguments on which such 
thesis rests; (n) a very brief summary. of the 
leading points. 

Papers if not reud form no part of the proceed- 
ings of the Section. If, however, you are unable 
to be present your paper will be read for vou by 
one of the Secretaries. 

EniíoT CunwEN, M.A., M.B., B.C., 
1, St. Aubyn’s, Hove; 
Francis WinLIAM O’Connor, M.R.C.S., 
London School of Tropical Medicine, 
Royal Albert Dock, E., 
Hon. Secs. 
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LIVINGSTONE COLLEGE. 


Tue Commemoration Day proceedings at Living- 
stone College, on Saturday, June 7, gave the oppor- 
tunity for the celebration by the College of the 
Centenary of David Livingstone, after whom the 
College is named. The Principal, Dr. Harford, 
pointed out in his opening statement that Living- 
stone College had been associated with many of the 
united meetings and services in connection with the 
Centenary, and that on the occasion of the National 
Memorial Service in St. Paul's Cathedral, at the 
suggestion of the Dean, after consultation with the 
Missionary Committee which organized the service, 
it was decided that the collection after expenses 
were paid should be given to the Livingstone 
College: a gratifying tribute to the fact that the 
College is a memorial to the great Pioneer Missionary 
of a truly representative character. 

Dr. Harford further stated that very few of the 
speakers at recent meetings had recognized the 
relation between Livingstone's medical training and 
the great contributions which he made to the know- 
ledge of the African Continent. It was felt to be 
most appropriate that this should be emphasized at 
Livingstone College, where Missionaries receive 
elementary medical training in order to fit them to 
go forth as missionary pioneers. A large number of 
old students had gone forth to Central Africa to 
follow in the footsteps of Livingstone, whilst some 
were to be found in almost every part of the world, 
but in every case they could carry with them 
the spirit of Livingstone shown by keen powers of 
observation, large-hearted sympathy, and a readi- 
ness to co-operate with other Christian missionaries. 

An illustrated souvenir of the Livingstone Cen- 
tenary, containing coloured reproductions of the 
portraits in the possession of the College, had been 
issued, and copies had been graciously accepted by 
their Majesties the King and Queen, H.R.H. the 
Prince of Wales, and her Majesty Queen Alexandra. 
These souvenirs, as well as postcards, were on sale 
for the Livingstone Centenary Fund. It was desired 
to raise a fund of £10,000; £8,500 to clear off a 
mortgage on the property, £1,000 to effect further 
improvements, and £5,000 to form the nucleus of 
an endowment. 

A valuable piece of land had been presented to 
the College by Mr. Robert Barclay, and £490 had 
been received towards the Centenary Fund. The 
Rev. W. D. Armstrong, an old student of the 
College, from the Congo, where he had proved the 
practical benefit of the training, was endeavouring 
to create interest in the fund. Contributions might 
be sent to him at Livingstone College, Leyton, E., 
or to the Principal. 

After Dr. Harford's statement, Bishop Mont- 
gomery, who presided, warmly commended the 
College, and referred to the great benefit which had 
been received hy the missionaries of the S.P.G. from 
its training. | 

Sir Alfred Pearce Gould pointed out the careful 
distinction which should be made between medical 
missionaries, who must have a full qualification 
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and students who received elementary medical 
training; yet the latter was of vital importance, 
particularly in order that the missionary should 
safeguard his own health. He would like every 
missionary to have nine months at the College 
before going abroad, and he would advise mission- 
aries on furlough to undergo the training. 

The Rey. J. du Plessis, Secretary of the Missions 
of the Dutch Reformed Church in South Afriea, now 
a student at the College, paid an cloquent testimony 
to the advantages of the College as a centre for 
Christian union. 

The Rev. W. D. Armstrong, as an old student, 
stated that by the training received he believed that 
he had been enabled to save his own life and that 
of his wife in dangerous illness, as well as fellow 
missionaries, traders, and other Europeans. 

Monsieur Lenoir, Secretary of the Mission 
Romande of Switzerland, who had taken a special 
journey to England for the purpose, expressed the 
congratulations of his society. 

A representative gathering of friends and others 
interested in missions was present, tea being served 
after the meeting in the grounds of the College. 


— — dá — 


TvPuvs FEVER IN. Crixa.—We regret to record 
the deaths from typhus fever of several well-known 
men in China: Dr. Hart, of Wuhu; Dr. G. F. 
Jenkins, of Taoyuan; Dr. Robertson, of Hunan; 
Professor Luther Knight, of the Chinese University 
of Chengtu. | 





FLANDIN and JorrRAIN (Report of the Société 
Médieale des Hopitaux, La Presse Médicale dc 
Paris, April 16, 1913, p. 309), having noted the 
beneficial effect of emetine on subduing hemorrhaze 
in amebie dysentery, tried this drug on a case of 
tubercular hemoptysis. The patient was a man 
with profuse hemoptysis, which had resisted all 
the usual remedies. After an injection of 0:04 C. 
of emetine hydrochloride the bleeding stopped 
abruptly. This may, of course, only have been 4 
coincidence, but further observations with this drug 
might be made. 

or 


Arugs and Appliances. 





A NEW wine food, ‘* Winox," for which special 
features of quality and purity are claimed, has 
recently been put upon the market. The analysis 
of a well-known authority shows that the product 
Is exceptionally high in specific gravity and has 
a large percentage of nitrogen and phosphoric acid. 
This is not due to the addition of drugs, but is 
arrived at by using natural grape juice in & con- 
centrated form, by which means the organic phos- 
phates in the wine are materially increased. The 
wine is, moreover, guaranteed to be compounded 
exclusively with British beef, and as the extract 
employed is prepared by The British Drug Houses, 
Ltd., its excellence and purity are assured. The 
proprietors have supplied to the medical profession 


throughout the United Kingdom the analysis re- 

ferred to, which is as follows :— 

1062°20 per cent. 
19712. -z 


Specific gravity 
Alcohol (by vol.) 


Solids 20:42 — .. 
Nitrogen is - 0111 | ,. 
Mineral constituents .. 074 " 
Phosphoric acid 

Equal to 0:168  ,. 
Phosphate of lime Q'367 —,, 


Residents in tropical countries should find it 
particularly efficacious in cases of lassitude, inertia 
and debility, as well as in convalescence from 
tropical diseases. 

—_—_—_—_____—_ 


Personal Motes. 


Inpra OFFICE. 
From April 5 to May 17. 

Arrivals Reported in London. — Lieutenant-Colonel T. W. 
Stewart, I.M.S.; Lieutenant. Colonel M. Aker, I. M.S.; Lieu. 
tenant Colonel C. Crawford, I. M.S. ; Major E. L. Perry, 
I.M.S. ; Lieutenant.Colonel Iu. Wilkinson, I.M.S.; Major 
F. E. Baines, I.M.S. ; Major C. R. Pearce, I.M.S.; Major 
C. M. Goodbody, I.M.S. ; Major A. B. Fry, I.M.S. ; Major 
A. G. MeKeudrick, I.M.S. ; Major F. O. N. Mell, I.M.S. ; 
Major J. H. McDonald, I.M.S. ; Lieutenant.Colonel J. T. 
Calvert, I.M.S. ; Major H. M. Mackenzie, I.M.S.; Captain 
P. L. O'Neill, I. M.S. ; Captain T. C. Rutherford, I. M.S. ; Cap- 
tain J. L. Luuham, I. M.S. ; Lieutenant-Colonel G. W. Jennev, 
I.M.S.; Major H. M. Cruddas, I.M.S.; Major E. A. C. 
Matthews, I.M.S. ; Captain J. B. D. Hunter, I.M.S. ; Captain 
A. E. Grisewood, I.M.S.; Lieutenant.Colonel J. J. Bourke, 
I.M.S.; Major W. R. Battye, I.M.S. ; Captain H. E. Stanger- 
Leathes, I. M. S. ; Colonel G. F. A. Harris, I.M.S.; Lieutenant- 
Colonel C. R. M. Green, I. M.S. ; Lieutenant-Colonel J. Penny, 
I.M S. ; Major V. E. H. Lindesay, I. M S. 

Extensions of Leave.—Lieutenant-Colonel G. Bidie, M.D., 
I.M.S., 6 m., M.C. ; Captain W. Gillitt, I.M.S., 2 m.; Lieu- 
tenant-Colonel R. H. Castor, I. M.S., 6 m., M.C.; Lieutenant- 
Colonel K. Prasad. I.M.S., 11 days; Major C. B. Harrison, 
I.M.S., 7 days, M.C.; Major de V. Condon, 1. M.S., 10 days ; 
Captain W. H. Riddell, I.M.S., 6 m., M.C.; Captain F. T. 
Thompson, I. M.S., to December 11, 1913; Captain M. J. Quirke, 
I. M.S., to June 16, 1913 ; Captain R. E. Lloyd, I.M.S.. 9 days ; 
Major E. L. Ward, I.M.S., 6 m., M.C. ; Captain J. L. C. 
Little, I.M.S., 6 m., M.C. ; Ceptain S. A. Ruzzak, I.M.S., 
5 m.; Major W. G. Hamilton, I.M.S., 5 days. 

Permitted to Return.—Major C. B. Harrison, I. M.S. ; Major 
IL. P. Stephen, I. M.S. 


Lisr oF INDIAN CIVIL OFFICERS ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER CIVIL RULEs), 


Showing the Name, Province, and Department, and the Period 
for, and Date from, which the Leave was granted. 


Battye, Major W. R., I. M.S., India Foreign, Rajpootana. 

Bourke, Lieutenant-Colonel J. J., I.M.S., Assay Master, 
India, 24 m., February 3, 1913. 

Calvert, Lieutenant-Colonel J. T., I.M.S., B., Med. Dept., 
9 m., March 8, 1913. 

Crawford, Lieutenant-Colonel J. M., T. M.S., U.P., 8 m. 15d., 
March 7, 1913. 

Dennys, Colonel G. W. P., LALS., C.P , 8 m., February 28, 
1918. 

Gage, Major A. T., I. M.S., B.. Med. Dept., Botanical Survey. 

Grisewood, Captain A. EB., I.M.S. 

Hunter, Captain J. B. D., I.M.S., 18 m., January 14, 1913. 

Lunham, Captain J. L., I.M.S., Bo., 9 m., March 20, 1918. 

McDonald, Major J. H., I.M.S., Bo., 6 m., March 19, 1913. 

McKendrick, Major A. G., I.M.S., 24 m., February 24, 1918. 

Mell, Major F. O. N., I.M.S., C.P. Gaols, 19 m., March 18, 
1913. 

Perry, Major E. L., I.M.S., Punjaub. 

Rutherford, Captain T. C., I.M.S., C.P. Med., 33 m. 18 d., 
March 5, 1913. 
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Wilkinson, Lieutenant-Colonel E., I.M.S., Punjaub Sanitary 
Comm. 
Woolley, Major J. M., I. M.S., Port Blair. 


List OF INDIAN MILITARY OFFICERS ON LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Aker, Lieutenant-Colonel M., I.M.S. 

Baines, Major F. E., I.M.S. 

Bidie, Major G., I.M.S., to December 20, 1918. 

Cruddas, Major H. M., I.M.S., to March 31, 1914. 

Graham, Captain D. L., I.M.S., to August 24, 1914. 

Jenney, Lieutenant.Colonel G. W., I. M.S. 

Mackenzie, Major H. M.. I.M.S. 

Matthews, Major E. A. C., I.M.S. 

Moore, Lieutenant-Colonel C. M., I. M.S., to April 3, 1914. 

Nauth, Major B., I. M.S., to October 14, 1918. 

O'Neill, Captain P. L., I. M.S. 

Pearce, Major C. R., I. M.S., to March 15. 1914. 

Quirke, Captain M. J., I. M.S., to June 16, 1913. 

Riddell, Captain W. H., I. M.S., to December 18, 1913. 

Stanger-Leathes, Captain H. E., I. M.S., to December 13, 
1913. 

Stewart, Lieutenant.Colonel T. W., I.M.S. 

Thompson, Captain F. T., I.M.S., to December 11, 1913. 

Woods, Captain J., I. M.S., to January 29, 1914. 


COLONIAL MEDICAL SERVICES. 
West African Medical Staff. 


4th June, 1913. 
No deaths. 


No transfers. 


Retirements. —E. E. Maples, M.D., B.S.Lond., F.R.C.S. 
Eng., L.R.C.P.Lond., Medical Officer, Southern Nigeria, 
retires on pension; C. W. S. Boggs, L.S.A.Lond., Medical 
Officer, Gold Coast ; H. Fleming, M.B., Ch.B., B.A.O.Dublin, 
Medical Officer, Sierra Leone. 

Resignation. — G. M. Gray, M.D.Glas., F.R.C.S.Eng., Medical 
Officer, Southern Nigeria. 

New Appointments.—The following gentlemen have been se- 
lected for appointment to the Staff: T. A. Dowse, M.R.C.S. 
Eng, L.R.C.P.Lond., D.P.H.Cantab, Gold Coast; J. M. 
Benson, M.B., Ch.B.Edin., Northern Nigeria; E. H. Mayhew, 
M.D., B.C.Cantab, M.R.C. S. Eng., L. R.C. P.Lond., Sierra Leone; 
E. M. Condy, M.B., B.Ch., B. A.O.Dublin, D.P.H. Belfast, Gold 
Coast; F. M. P. Rice, M. R.C.S. Eng., L. R.C. P.Lond., Southern 
Nigeria; F. E. Whitehead, M.R.C.S.Eng., L.R.C.P.Lond., 
Sierra Leone; G. G. P. Beckett, M.D., B.Ch., B.A.O., L.M. 
Dublin, Gold Coast; W. A. Young, M.B., Ch.B.St. Andrews, 
Sierra Leone. 

Other Colonies and Protectorates, —E. G. E. Arnold, M.D. Dur- 
ham, M.R.C.P.Lond., has been appointed District Medical 
Officer, Medical Officer of Health, and member of the local 
authority, Lautoka, Fiji; T. R. Boyd, M.B., Ch. B. Édin., has been 
selected for appointment as a Medical Officer in Fiji; W. M. 
Chambers, L. R. C. P. and S. Edin., L. F. P. S. Glas.,has been selected 
for appointment as a Medical Officer, in the Federated Malay 
States; V. T. W. Eagles, L.R.C.P. and S, Edin., L. R. F.P. and 
S.Glas., has been selected for appointment as a Medical Officer in 
the Federated Malay States; G. D. Freer, M.B. Lond., M.R.C.S. 
Eng., L.R.C.P.Lond., D.P.H. (R.C.P.S.Eng.), has been granted 
leave from his duties in the Federated Malay States; V. Blacher 
Kyle, M.D., B.Ch., B.A.O.Dublin, L.M.Rotunda, has been 
selected for appointment as a Medical Officer in the Straits 
Settlements; Miss E. M. Layman, M.B., B.S.Lond., has been 
selected for an appointment as a Lady Medical Officer in the 
Federated Malay States; Miss L. S. McLean, M.B., Ch.B. 
St. Andrews, has been selected for appointment as a Lady 
Medical Officer in the Federated Malay States; A. J. McClosky, 
M.D.Edin., Medical Officer, Grade 1, Federated Malay States, 
is acting as Senior Medical Officer, Selangor, Negri Sembilan, 
and Pahang, in consequence of the departure on leave of Dr. 
G. D. Freer; C. R. Maitland Pattison, L.R.C.P. and S.Irel., L.M. 
Ircl., has been selected for appointment as an Assistant Medical 
Officer at the Leper Asylum, Makogai Island, Fiji; G. S. 
Richardson, L.M.S.S.A.Lond., has been selected for appoint- 
ment as & supernumerary Medical Officer in Jamaica; L. H. 
Taylor, M.B., B.S.Liond., M.R.C.S.Eng., L.R.C.P.Lond., has 
been selected for appointment as a Medical Officer in the 
Federated Malay States. 


Recent and Current Piterature. 





A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HyGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


“ Arizona Medical Journal,” Phoenix, April, No. 4. 


Undulant Fever.—Yount and Looney report five cases of 
undulant fever occurring in Arizona during the past eighteen 
months. Their first patient was a goatherd. In June, 
1911, he developed fever and malaise, with pain and aching 
in the bones. During July the fever and aching were worse, 
so that he had to give up his work as a herd. He felt 
chilly at times and had profuse perspirations at nights. On 
August 4 he took to bed, but did not remain in it all day. 
Chills continued at night with profuse perspirations, this 
lasting for two months. He did not consult a physician, as 
the nearest one was fifty miles away. Later on ‘rheuma- 
tism " developed in the right hip, right leg, and both 
shoulders, and constipation continued obstinate. In Febru- 
ary, 1912, the right testicle began to swell and this was 
accompanied by slight chills and constant chilly sensa- 
tions. The organ swelled to about four times its normal 
size and became very tender to pressure. Temperature, 
102° F. Blood and serum were drawn off from the testicle, 
and gave a positive agglutination with the Micrococcus 
melitensis, The second and third patients used goat’s 
milk or cereals. The fourth patient used goat’s milk 
and worked with goats. The fifth patient drank goat’s 
milk and assisted in herding the goats. All the patients 
were in some way connected with the goat-raising in- 
dustry. [There seems to be no doubt whatever, from 
the symptoms described above, that the disease is undulant 
fever, and its association with the goats is most striking. | 


* Bulletin of Entomological Research,” vol. iv, Part 1, 
pp. 1-93, May, 1913. | 


The above number of the Bulletin contains the following 
original articles: ‘‘ Notes on Insect Pests in Antigua,” by 
H. A. Ballou; “ On Some Nondescript Anoplura and Mallo- 
phaga" (illustrated), by Bruce F. Cummings; ‘ Further 
Notes on African Culicids " (illustrated), by F. W. Edwards ; 
“ On the Bionomics of the Sandflies (Phlebotomus) of Tokar, 
Anglo-Egyptian Sudan,” by Harold H. King; “ Note on an 
Entomological Store-box suitable for use in the Tropics,” by 
Harold H. King; "Some Observations on the Larva of 
Auchmeromyia luteola, F., by Dr. Robert E. McConnell ; 
“The Distribution of Glossina in the Ilorin Province of 
Northern Nigeria," by Dr. J. W. Scott Macfie; *On a New 
African Species of Coccide ” (illustrated), by Dr. J. W. Scott 
Macfie ; * Notes on Scale-insects (Coccidæ)” (illustrated), 
by Professor R. Newstead ; “On Two Varieties of Glossina 
morsitans from Nyasaland,” by Dr. J. O. Shircore ; “On a 
New Species of Mymaride from Trinidad” (illustrated), by 
Charles O. Waterhouse. 





Sotices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 

9.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

9.— To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OP TROPICAL MEDICINE AND HYGIENE should coom- 
municave with the Publisners. 

5.—Correspondents should look for replies under the heading 
‘* Answers to Correspondents.” 
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SOME OBSERVATIONS ON ANRYLOSTOMA 
INFECTION IN THE UDI DISTRICT OF 
THE CENTRAL PROVINCE, SOUTHERN 
NIGERIA. 

By E. J. WvrgR, M.D.Lond. 


West African Medical Staff. 


THESE investigations were made with a view to 


ascertaining the extent of ankylostoma infection in 


the Udi District, and with the idea of trying to 
arrive at some estimate of its effect upon the public 
health. A few points in connection with treatment 
I have thought of sufficient interest to include. The 
resulta set out are based entirely on examination of 
the prisoners in Udi jail during a period of eight 
consecutive months. The convicts examined came 
from over sixty-five different villages, scattered 
widely over the district, which is approximately 
1,587 square miles in extent. There can be no 
doubt, therefore, that they are representative of the 
population as a whole (about 460,000), but allow- 
ance has to be made in the interpretation of my 
statistics for the fact that. they are for the most 
part persons of young adult or middle age. 

Extent of the Infection.—Out of 200 cases 
examined 199 were found to be infected, and it 
may thus be said that the infection is practically 
universal among the natives of the district. 

I found both Ankylostoma duodenale and Necator 
americanus. 

This widespread helminthiasis is due to absence of 
all sanitary precautions. 

The natives—outside the European station—use 
no latrines of any kind. They build their villages 
in '' bush," and any more or less retired spot is 
used for defecation. The conditions of moisture 
and temperature amidst the ‘“‘bush’’ are well 
suited to the development of the ova, the dissemi- 
nation of which is further aided by fowls, which are 
everywhere allowed to run at large, and scatter 
feces about with their feet after scratching in 
them. 

Moreover, '' It has been shown by direct experi- 
ment that ankylostoma eggs can be fed to chickens, 
and larve readily hatched from the eggs when they 
are subsequently passed by the fowls. In this way 
infection might be disseminated very widely. Pos- 
sibly also by flies ’’[3]. 

Ova were quickly found (within a minute or two 
and often seen in the first field) in 187 out of the 
200 cases. In only one case had a second or third 
slide from the first sample of dejecta examined to 
be prepared. In nine cases no ova were found in 
the first sample of dejecta examined, but were found 
in the second sample. In one case no ova were 
found in the first two samples, but were found in 
the third sample. The dejecta were in all cases 
examined without subjection to special treatment 
for separation of ova. From consideration of these 
facts I conclude that the average infection is a heavy 
one. 

The dejecta of the uninfected case were examined 
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five times at intervals of two weeks, only Tricho- 
cephalus trichiura ova being found. This case fs 
of interest in that the subject was a man of some 
education, formerly an interpreter, who had worn 
boots for seventeen years. All the other prisoners 
were ‘‘ bush ’’ men and women belonging, with few 
exceptions, to the Ibo tribe. 


ASSOCIATION OF ÁNKYLOSTOMA WITH OTHER 
HELMINTHS. 


In a series of 200 infected cases :-— 

In 44 per cent. ankylostoma was the only infec- 
tion. 

In 124 per cent. it occurred with Ascaris lum- 
bricoides. 

In 29 per cent. it occurred with Trichocephalus 
trichiura. 

In 124 per cent. it occurred with ascaris and 
trichocephalus. 

In 2 per cent. it occurred with teniasis and 
trichocephalus. 

ANEMIA. 

With the exception of a varying degree of eosino- 
philia, and occasionally some micro- and poikilo- 
cytosis, blood films showed no abnormality due to 
helminthiasis. This was even so in the cases (see 
below) with cedema of the feet and cardiac dilatation 
due to anemia. 

Of 100 consecutive hemoglobin estimations : — 

6 had 60 per cent. hemoglobin. 
8 R 


?) 9 9 ?9 
29 9? 70 99 ») 
29 33 80 )) 9” 
14 9? 90 )? 99 
21 )) 100 2? a> 


In this connection it may be pointed out that the 
degree of anemia found by different workers in 
ankylostome infected localities varies considerably. 
Thus in one series of cases in Porto Rico ‘‘ about 
half the agricultural population (i.e., about 300,000 
persons) appear to have had 50 per cent. or less of 
hemoglobin. This is in marked contrast to the 
degree of anemia found among Belgian coal miners. 
Of 200 cases recorded by Hermann and Dascotte, 
only two had less than 60 per cent.’’[3]. 

By reason of the kind of instrument I was using 
(Hall’s rotary hemoglobinometer) I can only claim 
approximate accuracy for my figures, but it will be 
seen that the degree of anemia agrees on the whole 
with that found by Hermann and Dascotte. 

** In 1899 Ashford found (in Porto Rico) that the 
prevalent anemia was due to ankylostoma and not 
to malaria and bad food, as had been commonly 
supposed ’’[3]. 

From observation of the effect of treatment, I 
think that this remark is probably equally true of 
the anemia prevalent here. 


CIRCULATORY CHANGES, 
Out of 200 cases :— 
Cardiac dilatation with hemic bruits was present 
in six cases (=8 per cent.). All improved after 
thymol treatment. 
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(Edema of the feet, not ascribable to any other 
cause than ankylostoma infection and cured by 
treatment with thymol, occurred in. four cases 
(—2 per cent.). 

Of 100 pulse-rate estimations (taken with due 
regard to the avoidance of variations dependent 
upon emotion) :— 

Fifty-four were normal (72). 

Thirty-six had bradycardia (three of these had a 
rate of between 42 and 48 per minute; seven had a 
rate of between 50 and 54; and twenty-six a rate of 
between 57 and 62). 

Ten had tachycardia (seven of these had a rate of 
between 82 and 87 per minute, and three had a rate 
of 96). 

While, of course, small variations from the normal 
are of no clinical significance, the high proportion 
of cases with brady- and tachycardia seems to me to 
be worthy of record. In no case was the pulse 
irregular in rhythm. 


TEMPERATURE. 


Under the conditions of prison practice in a 
'* bush ” station I found it was not feasible to take 
continual temperature readings. I found, however, 
that the pulse-rates appeared on the whole to bear 
no definite and consistent relation to the tempera- 
ture. 


DIGESTIVE DISTURBANCE. 


The number of cases of digestive trouble (epi- 
gastric pain, diarrhea, &c.) were relatively numer- 
ous. I have, however, not thought it worth while 
to give statistics under this head, since change of 
diet and conditions of life incidental to incarceration, 
and concomitant helminthic infections make it im- 
possible to ascribe such symptoms directly to anky- 
lostoma. But there is, of course, no doubt that 
this infection predisposes to such troubles. 


SKIN LESIONS. 


None of my cases showed any evidence of infec- 
tion through the skin of the feet (ground itch), nor 
have I met with any such evidence in the district. 
In my hospital practice, however, a very large 
number of natives have presented themselves com- 
plaining of an itching eruption on the nates and 
thighs, often occurring in repeated attacks, and 
occupying the part of the buttock and thigh which, 
in squatting and reclining, would be in contact with 
the ground. The eruption is papular and discrete; 
never vesicular; occasionally with a superimposed 
pus infection. 

I venture to suggest, though with some hesitation, 
that this may be a site of entry of ankylostoma 
infection. 


TREATMENT. 


There appears to be no doubt that thymol is the 
most efficient anthelmintic for this disease [3]. I 
have found it perfectly safe, and from perusal of 
some of the literature on the subject one feels bound 
to conclude [4] that many of the evil effects ascribed 
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to the drug are really due to improper administra- 
tion. Some writers advocate a light or fluid diet on 
the day preceding treatment. But it seems to me of 
the greatest importance that no food whatever should 
be given on the day preceding the administration of 
the drug, or on the day itself until at least six hours 
after the last dose of thymol, and I think it very 
probable that negleet of this precaution has some- 
times enabled sufficient fat or oil to gain admission 
to the intestinal tract to cause a toxic dose to be dis- 
solved and absorbed. (I have made it an invariable 
rule to exclude meat—on account of the accompany- 
ing fat—and also, of course, palm oil from the first 
meal after treatment.) Though the number of cases 
treated by me by the 90 gr. method (see below) is 
too small to enable absolute conclusions to be 
drawn, the fact that no toxic symptoms of any kind 
were displayed in any of my cases suggests that 
with proper precautions the drug may be adminis- 
tered in this dose with safety. 

It was given in the following way when the 90 gr. 
dose was employed :— 

(1) On the previous day no food of any kind, and 
at 4 p.m. 6 drachms of sulphate of magnesium. 

(2) On the following morning :— 


At 6 a.m. 30 gr. of thymol 
At 7 a.m. 30 ,, -" 
At 8 a.m. 830  ,, 5 
At 4 p.m.* 6 dr. mag. sulph. 

(3) From 6 a.m. until noon the patients were kept 
recumbent. 

When the 60 and the 40 gr. dose was employed 
it was given in two equal doses, one at 6 a.m. and 
the other at 7 a.m., with the precautions above 
described. 

The thymol was always given in a finely triturated 
state and washed down with a little water. The 
two smaller doses were tried in order to ascertain 
whether an efficient anthelmintic action could be 
obtained with them, but they were soon abandoned 
in favour of the 90 gr. dose. 

The dejecta, not specially treated for the separa- 
tion of ova, were examined one week after thymol 
administration, with the following result :— 

Of seventeen prisoners who received the 40 gr. 
treatment ova were found in eight (—47 per cent.). 

Of forty-seven prisoners who received the 60 gr. 
treatment ova were found in fourteen (=: 29:7 per 
cent.). 

Of fifty-seven prisoners who received the 90 gr. 
treatment ova were found in six (= 10:5 per cent.). 

The examination of the dejecta as I have carried 
it out is only, of course, a very rough test of the 
relative efficiency of the 90 gr. treatment, but I give 
the figures for what they are worth. 

It would seem desirable in a routine practice to 
give at any rate two 90 gr. treatments, since only 
a certain proportion of the worms (about 90 per 
cent.) are expelled at the first onslaught. 


* This hour was chosen on account of its convenience in 
prison practice. 
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CONCLUSIONS. 


Hook-worm infection is practically 
among the natives of the Udi District. 

The average individual infection is a heavy one. 

Both Ankylostoma duodenale and Necator ameri- 
canus are found. 

Pure infections occur in about 44 per cent. of the 
cases. 

About 79 per cent. of the population is angmic, 
though the anemia is rarely profound. 

Approximately half the adult population has a 
normal pulse-rate. 

Ground itch does not occur (on the feet). 

The 90 gr. thymol treatment is probably quite 
safe when given with proper proportions. 


universal 


REMARKS. 


An observer of the Ibo people of this district 
eannot fail to be struck by their general poor 
standard of physique, their incapacity as carriers 
and workers, and their obvious disinclination for 
bodily exertion. 

As testimony to their indolence and poor physique, 
I cite the following remarks of Mr. G. H. Fleming, 
Chief Surveyor, Onitsha-Udi Railway Survey, 
whose wide experience of West African negroes 
lends additional emphasis to his views. In a letter 
to me, from which he kindly allows me to quote, 
he says:— 

'* I have had the following different tribes working 
for me during the past twelve years: Timinies and 
Mendies (Sierra Leone); Kroo, Waussa, and Fantis 
(Gold Coast); Yoruba, Haussa, and Ibo (Southern 
Nigeria). 

'* Out of the whole lot I find that the Ibo is the 
most indolent. 

'* The Mendies are the best workers as labourers ; 
a man will do double the amount of work in one day 
that an Ibo will do. The Ibo is also a poor carrier.’’ 

It would be of no small interest to know precisely 
to what extent the tribes mentioned by Mr. Fleming 
are infected by the hook-worm, for it seems not 
improbable that the saturation of the inhabitants 
of this district with ankylostoma infection, bringing 
in its train grave systematic changes, probably pro- 
duced by actual toxie absorption [5] (Weinberg) 
and other minor changes, such as digestive troubles, 
which, though transient, are none the less pro- 
ductive of considerable disability, is largely re- 
sponsible for some of the tribal characteristics of 
the Ibos in these parts, and that these features are 
not ascribable either to malaria or bad food per se. 

Moulded as are the characters of tribes, as of 
nations and individuals, to a great extent by their 
physical conditions, I think that we may have here 
a picture of the effect of chronic poisoning by an 
intestinal parasite on a large community. In the 
words of Boycott (Milroy Lectures, 1911) :— 

'* Taking the world as a whole, with the possible 
exception of the malarial organisms, ankylostoma is, 
I suppose, responsible for more unhappiness and in- 
efficiency than any other parasite, and, for the most 
part indirectly, for no inconsiderable number of 
deaths. . Practically all. tropical countries are per. 
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meated with the worm, and in places where the 
conditions for its propagation are not unfavourable 
it may reduce four-fifths of the population to a 
continual state of chronic ill-health which .is. only 
terminated by their premature decease, commonly 
from some secondary infection.” 

A knowledge of the exact geographical dis- 
tribution beyond the Udi borders of the heavy 
infection which obtains here would certainly afford 
no little assistance in arriving at a just estimation 
of its economic effect upon the people. 

The great prevalence of the infection, with all its 
attendant disabilities, is of massive importance, not 
only from the standpoint of the medical officer or 
of the student of cugenics, but also from. its 
influence, probably profound, on commercial 
prosperity [2]. 

And in view of the mining operations which will 
shortly .be in progress in the Udi District, ankylos- 
toma here assumes a very definite economic import- 
ance in connection both with European and native 
labour, to which the extensive measures that have 
had to be taken against the infection in the coal 
districts of Belgium, of Northern France, of West- 
phalia, and in the metalliferous mines of Cornwall, 
amply testify. 
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A REPORT ON ANKYLOSTOMIASIS IN THE 
NORTH NYASA DISTRICT. 
By P. C. Conray, 
Lately Medical Officer, Karonga, Nyasaland. 


IN June, 1912, on my assumption of duty as 
Medical Officer at Karonga, I was requested by the 
Principal Medical Officer to investigate the extent 
of ankylostomiasis infection in the district. In the 
course of my observations I found that a large 
number of cases were complicated by the presence 
of other helminths in fhe intestines, notably Schis- 
tosomum hxematobium, so that these also are 
included in my report. 

It is noteworthy that my gbrein extendeđ 
over the dry period of the year only, that is to say, 
the period during which the minimum number of 
infections occur. 

The fact of my arrival becoming known, a large 
number of natives came to the dispensary for treat- 
ment, not only from Karonga itself, but also from 
distant villages. 

A large number of these complained of pain in 
the epigastrium, ''as if something were biting them 
inside," accompanied by constipation or diarrhea, 
often with blood in the stools, exammation of which 
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revealed the presence of ova of ankylostomum, 
schistosomum, or both. i 

The number of cases which came for treatment 
showed that there must be a very great many 
natives who, while harbouring parasites, refrained 
from coming owing to lack of severe symptoms or 
for other reasons. 

I now proceeded to make preparations from the 
stools of 522 natives who were taken, haphazard and 
irrespective of age or sex, from Karonga and the 
adjoining villages. 

These preparations were examined after as short 
an interval as possible, and the presenee or absence 
of ova noted. My results are seen in Tables I to 
IV. 



































TABLE I. 
Number of perso P tage of total 
Ova infected n numb? examined 
Ankylosemum .. 211 40-42 
Schistosomum us 169 32°38 
Ascaris roe S 47 9:0 
Trichocephalus - 8 1:54 
Negative ET aa 87 16:66 
€—————ÓÁÁÁ—À————ÁÁ€———Ó—MÁ—— HRÀeÓ€— HÀ 
TABLE II. 
Ova Men. Women. Boys. Girls Infants 
Per cent. | Per cent. | Per cent, | Per cent. | Per cent. 
Ankylostomum 440 | 4267 | 800 92-95 45°83 
Schistosomum...| 31:0 16:0 48:57 44:19 29:17 
Ascaris ... te 5:0 11:38 1:43 8:82 | 22:92 
Trichocephalus 1:0 1°38 1°43 2:04 | 208 
| 



































TABLX IIT, 
Ova Chisindiri | Kambombo | Mwangolera | Mwambungo 
| Per cent. Per cent. Per cent. Per cent. 
Ankylostonfum 41:6 254 | 434 50 9 
Schistosomum ..| 31:6 i 88-1 | 38:5 38:18 
Ascaris ... n 938 | 6:3 18-2 10:9 
Trichocsphalus | — | -- 9:4 -— 
+ 
TABLE IV. 
Number of P ta f total 
Ova persons infected namer examined: 
€—————Ó— ———— € ecc cs d Ne 
Ankylostomum alone 149 | 28:51 
Aukylostomum and | 
Schistosomum . ... 62 11:85 
Schistosomum is 98 18:77 


Table I shows the number of individuals infected 
with ankylostomum, schistosomum, ascaris, and 
trichocephalus respectively, each number expressed 
both in actual figures and as a percentage of the 
whole number examined. 

The schistosomum ova were in nearly every case 
of the lateral-spined variety. In a few instances, 
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however, terminal-spined ova were seen, possibly 
owing to admixture of urine with the stool. 

Table II shows the comparative incidence of the 
infection in the case of men, women, boys, girls, 
and infants. 

The result of the extent of the disease among 
children is seen in the exceedingly high infant mor- 
tality in the district, diseases from which a healthy 
child would easily recover proving fatal owing to 
lack of resisting power. | 

Table IlI shows the variation observed in regard 
to locality in some of the larger villages of the 
neighbourhood. 

It is noteworthy that Mwangolera and Mwan- 
bungo, the districts with the highest percentage of 
ankylostomum infections, lie inland at some dis- 
tance from the shore of the Lake, while Chisindiri 
and Kambombo are near the mouth of the River 
Rukuru. . 

In the two former districts the whole population 
derives its water supply from the Upper Rukuru 
and its tributaries or from shallow pools; in the two 
latter, from the Lake or the wide mouth of the 
river. As regards race, the bulk of the population 
round Karonga is Wankonde; Chisindiri, however, 
is a Wahenga village. 

Table IV indicates the relative number of pure 
and of mixed infections in the case of ankylostomum 
and schistosomum. 

Judging from my observations, melena is never 
observed with the naked eye in the case of a pure 
ankylostomum infection. When schistosomum is 
present, however, the case may closely simulate one 
of dysentery, almost pure blood being passed with 
mucus, and accompanied by marked griping and 
tenesmus. 

Having by this time ascertained to some extent 
the condition of the Karonga district, which prob- 
ably typifies the whole strip of flat country lying 
along the shore of the Lake between it and the 
inland hills, I proceeded to Fort Hill, which is 
situated at an elevation of 4,400 ft. and at a dis- 
tance of about 40 miles from the Lake. Here I 
examined the stools of 100 natives from the small 


TABLE V. 
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Ova out of 100 examined 





























Ankylostomum  ... " En 18 
Schistosomum ... T ET 11 
Ascaris... as Me hs 7 
Trichocephalus 2 
Negative 67 
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TABLE VI, 
Ova Men Women Boys Girls 
Per cent. Per cent. Per cent. Per cent. 

Ankylostomum | 1579 1622 ( 120 5:26 
Schistosomum .. 10:53 8311 | 8-0 21°08 
Ascaris ... ms 5:26 5'41 ^ 8:0 10:53 
Trichocephalus — — | 4:0 5:26 
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and scattered mountain villages. My results are 
shown in Tables V and VI. These natives were 
mostly of the Mambwe tribe, and their water-supply 
is derived from mud- holes, shallow pools, and 
streams which are rapidly flowing during the rains, 
but almost stagnant during the dry season, at the 
latter end of which they are represented by a series 
of pools. 

In December I was transferred elsewhere, but I 
venture to think that the foregoing statements are 
sufficient to indicate with some degree of accuracy 
the state of North Nyasa in general as regards 
infection with the helminths considered. 

Bass states that, in examining stools for anky- 
lostomum ova, some 20 cases per cent. examined 
are missed. This being so, the true number of 
natives infected at the Lake level is probably 60 
per cent. of the total, and in the hills about 33 per 
cent. 

A few observations on the subject of the chief 
symptoms and signs observed in my cases of anky- 
lostomiasis, and of the chief difficulties to be over- 
come in the institution of efficient prophylaxis, may 
not be out of place. 

Most of the symptoms usually described were 
observed, but certain of them were particularly 
emphasized. Of these the most constant were pain 
and tenderness in the epigastric region, symptoms 
of which all the cases who came for treatment com- 


plained. Next, in order of frequency, came 
dyspnea, palpitation, weakness, dizziness, head- 
ache. 


Joint pains, simulating rheumatism, were com- 
mon. Many patients complained of blood passed 
with the motions, but this was invariably accounted 
for by the presence of schistosomum infection. 
From information indirectly obtained it seems 
certain that earth-eating is common, especially 
among children. Every patient, however, stoutly 
denies the fact when questioned concerning his own 
case. 

The chief signs were & dull, listless, vacant 
expression ; a coated, flabby, enlarged tongue; rapid, 
low-tension pulse; hemic murmurs, and flabby 
muscles. 

No reliable information concerning ground itch 
could be obtained, owing to the fact that my 
observations were made during the dry season. Few 
cases had any recollection of a definite attack. 

Treatment, whether with thymol, Beta-naphthol, 
or eucalyptus and castor oil was most successful, 
especially when the vermifuge was followed by a 
short course of iron. 

In every case the patient at once began to put 
on weight, his intellect became clearer, the trouble- 
some symptoms disappeared, and his capacity for 
work increased daily. 

Prophylaxis offers difficulties which cannot be 
appreciated unless one is already acquainted in some 
measure with the special local condition in North 
Nyasa, so that the following short description of 
these may be of use. 

The natives of the distriet belong to various 
tribes, of which the chief are the Wankonde and the 
Wahenga, who inhabit the strip of low-lying land 


along the shore of Lake Nyasa, and a large portion 
of the mountainous hinterland as well. . 

Several other tribes are scattered among the hills 
to the north and west, such as the Mambwe and 
Awemba, and, with a few Swahili and Arabs, com- 
plete the entire population. 

As regards their mode of living, for the present 
purpose all the aforesaid tribes can be classed 
together. All live in so-called villages which, for 
the most part, consist of widely scattered groups of 
huts, each group being connected with the rest of 
the village by narrow bush paths. Each village 
thus covers a large area and has no definite boun- 
daries, and, although there is a headman, his 
authority, such as it is, only extends over the imme- 
diate neighbourhood of his own hut. 

The Wankonde and, to a less extent, the other 
tribes are enthusiastic cattle breeders, and all grow 
maize, millet, and other grain, almost everyone 
working in the fields during the months immediately 
preceding and during the rains. 

Their diet is mainly vegetarian, but fowls, eggs, 
and fish are used as a relish, fish being caught for 
the most part during the rains. 

It is of interest to note that Looss states that a 
pure vegetable diet produces a less favourable 
medium for ankylostomum ova than a mixed diet. 
Now both fish and fowls are more abundant near 
the Lake, where ankylostomiasis is rife, than in the 
hills, where it is comparatively rare. 

Their water-supply is derived to a very small 
extent from the Lake; more often from rivers and 
their tributaries, especially during the rains; most 
often, at any rate, during the dry season from 
muddy water-holes. 

Defecation and micturition are performed, when- 
ever the desire arises, at the nearest spot sheltered, 
or partly sheltered, from the public gaze. If the 
person concerned is on a path he steps into the bush 
or one side of it; if in a village he makes his way to 
the nearest clump of bushes, a shady spot that has 
probably been used for years for the same purpose, 
and which, every rainy season, must be saturated 
with very slightly diluted feces mixed with the 
sandy soil. During the night he is afraid to venture 
so far from his hut, and merely goes a few yards 
from his door to a spot where his children may be 
playing about next day. 

In the bush near a village, therefore, we have, 
during the rains, all the chief factors favourable to 
the existence of ankylostomum infection in a district, 
namely, a high temperature, the optimum being 
from 77° to 95° F., moisture, shade, and dilution 
of the feces with sand. So that, during at least 
five months in the year, natural conditions and the 
habits of the people combine to produce an ideal 
State of things for the production of ankylosto- 
miasis on a vast scale. 

In the dry cool months from May to September, 
however, and even in the heat of October and 
November, the conditions are much less favourable 
to the spread of the disease. The south-west wind 
dries up the soil; the temperature falls below the 
optimum ; the long grass withers and the leaves fall 
from the trees, allowing the direct sunlight to reach 
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the soil. There are now no rains to scatter the 
feces, mix them with sand, and help to apply the 
infective material to the skin. | 

In addition, the soil over a great part of the 
district is very efficiently disinfected, for the natives, 
in order to prepare it for cultivation, kindle the long 
grass, and great bush fires sweep over the country, 
sterilizing the surface of the ground. These fires 
are allowed to burn close to the huts, and by the 
end of November a comparatively small area of the 
bush is left untouched. 

Thus one would expect that there would be an 
annual rise in the number of fresh and of acute 
cases of ankylostomiasis during the rains, followed 
by an annual fall during the dry season, and my 
observations fully confirmed this view. 

Any patient, when questioned, will date his 
troubles from the rainy season, and, although no 
reliable statisties are obtainable, the constant sound 
of wailing throughout the district testifies to the 
great rise in the mortality at this time of the year. 

The above brief description of the local conditions 
will, I hope, make it clear that before any prophy- 
lactic measures can be successfully applied a drastic 
reform of the village system is necessary. 

Preventive measures, to be effective, must attain 
three objects : — 

(1) To destroy the mature worms in the bodies of 
the population. 

(2) To prevent the growth and existence of larve 
-in the places where they develop. 

(3) To prevent infection by larve that have 
developed. 

(1) The first object can be effected by a 
systematic examination of the natives, and treat- 
ment of those in whose motions ova are found. 
Under present conditions this would be & most 
difficult task, but with concentration of the villages, 
the installation of responsible headmen, and a 
census of the population, it would be rendered 
comparatively simple. 

(2) The second object resolves itself into the 
prevention of soil infection. If an efficient public 
latrine were installed in each village and the 
inhabitants induced to use it, the disease would 
steadily decrease and eventually disappear. 

Here, again, the scattered arrangement of the 
huts and the lack of any local authority nullify 
any efforts in this direction. Under improved con- 
ditions each headman would be responsible for the 
sanitary state of his village, and by periodical visits 
from the Medical Officer or Resident would be 
induced to do his duty. 

The latrine should be of as simple a description 
as possible, such as a deep trench or pit, sheltered 
by an open thatched shed, and so situated that it 
cannot be flooded during the rains. 

(3) Prevention of infection by larve is to be 
effected only by educating the natives with regard 
to the subject. This, under improved conditions, 
could be done firstly through the village headman ; 
secondiy, through the native teachers at the mission 
schools. A few of the headmen to whom I have 
spoken on the subject quite realize the gravity of the 
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situation, and would willingly assist. the Medical 
Officer. The native teachers for the most part have 
been educated at Livingstonia, where great interest 
is taken in the subject, and the Minister at Karonga 
would gladly arrange for the instruction of the 
members of his school. 





ON THE IDENTITY OF INFANTILE AND 
DONOVAN’S LEISHMANIA (KALA-AZAR). 
By Professor UMBERTO GABBI. 

Rome. 


MARSHALL'S [1] recent experiments with regard to 
the susceptibility of Sudanese dogs to the infection 
of Leishmania from the splenic juice of individuals 
suffering from kala-azar are of no small value, when 
one considers that in the Sudan, beside the cases 
which occur in infancy and adolescence, some adult 
cases are also found [2]. 

Wenyon [3] and Mayer [4] both have maintained 
that Sudanese Leishmania is almost identical with 
Mediterranean kala-azar, but definite proof was 
lacking of the susceptibility of dogs to infection by 
the human virus. This has now been obtained, how- 
ever, by the above-mentioned experiments, from 
which it follows that dogs, especially very young 
ones, are easily infected. Sudanese Leishmania 
(kala-azar) is thus shown to be identical with that 
of the Mediterranean Basin, since it is capable of 
infecting dogs as well as monkeys [5]; and thus the 
difference in age disappears entirely. 

From previous experiments, also by Marshall, it 
has been shown that the parasite lives not only in 
the N.N.N. medium (Nicolle’s modification of Novy 
and MacNeal's medium), but also in citrated blood, 
which, according to some, is not the case with the 
Italo-Tunisian Leishmania. In this connection it is 
right to mention what Nicolle [6] has written with 
reference to this point : — 

'" Rogers has obtained cultures from the blood 
of rats, to which sodium citrate had been added, 
but these cultures could not be transplanted, and 
in the opinion of other authors who have performed 
the same experiments, they cannot be obtained 
with any certainty of result. I have failed in two 
attempts that I have made with this medium, but 
my failure signifies nothing.” 

In Italy, both Jemma and Lorgo obtained positive 
results, and recently Spagniolio also. It is there- 
fore a matter of astonishment that any should 
insist on this difference in character, because they 
have not succeeded, out of a limited number of 
experiments (six), in obtaining the culture (Pianese, 
Petrone), whilst Nicolle, who can really speak with 
authority on the subject, has written what we have 
quoted above. Nicolle [7], however, insisted neither 
on this, nor even on the characteristic of the non- 
infeetibility of Indian dogs, nor on that of age, for 
he writes: '' For this reason, without waiting for 
proof to be given me of the susceptibility of the 
dog to the Indian virus, I admit, and declare that 
I believe kala-azar to be one disease and indivisible 
in whatever country it is seen in, and whatever the 
age of the subject.” 
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After the recent investigations which have caused 
the disappearance even of the smallest differences, 
it seems strange that he should have taken back his 
old opinion, without any proof to the contrary, and, 
without being attacked, have given himself up to a 
lively controversy. 

The reader must judge for himself, and will 
appreciate his conduct. As for me, I can only 
conclude that Marshall's experiments deal a final 
blow to the theory of difference, founded on a flaw 
by those who, in full daylight, close their eyes and 
say that the sun does not shine, because they refuse 
to look at it. Their contradictions enable us to 
judge of the logical value of their arguments on 
the question which is before us. 
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A Spirochete in the Blood.—Helen Chambers describes 
a new spirochete found in human blood. She states that 
the organism is extremely common, so much so that it occurs 
in almost every specimen of blood examined, whether from 
the sick or healthy. She describes the technique which is 
required to demonstrate it. So far successful cultivations 
have not been obtained. She concludes that the organism is 
identical with some of the numerous forms of spirochete 
which occur on ulcerated lesions and that the pathogenic 
effects of the organism, if any, have still to be determined. 

[In the Lancet of June 28, 1918, Balfour, Hunt and 
MeLeod all write to say that this supposed new organism 
is only a fallacy, and is not a real parasite.] 


* Indian Medical Gazette," June, 1918. 


Spirochætosis in the Darjeeling District.—Jukes states 
that during the months of September and October, 1912, 
he had the opportunity of commencing the investigation 
of some cases of fever caused by a spirochete, which he 
believes to be hitherto anideserihed: The materials were 
very scanty, but sufficient, he thinks, to enable him to draw 
some conclusions from them. 

In every case the illness was severe. The temperature 
was irregular and showed no resemblance to that of relapsing 
fever. No relapses occurred in the case of those who re- 
covered. 

The spirochetes disappeared before death or recovery, 
and their disappearance was accompanied by a leucocytosis, 
and there appeared to be no crisis. 

Jukes is disposed to regard this as a fever caused by 
spirochetes, and hitherto undescribed; there are many 
points about it, however, which require further study, and 
it would be unwise, he thinks, to speak too certainly about it 
for the present. 
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THE DEATH OF A GREAT CLINICIAN. 


Sır JONATHAN HuTcHiNSON's death removes from 
amongst us one who was the greatest clinician of 
his time. He has been styled the foremost general 
practitioner of his day, a tribute to his ability which 
implies a mastery of many subjects, and indicates 
his all-pervading knowledge. Surgery claimed his 
energies in the first instance, and his services to 
the science and art of this branch of medicine 
were conspicuous even at a period when such men 
as Syme and Ferguson flourished, when Paget 
laid the foundations of surgical pathology, and 
when by the genius of Lister modern surgical 
methods were initiated and established. But 
surgery pure and simple was not sufficient in its 
scope to satisfy one endowed with Hutchinson's 
abilities and fertility of mind. As an ophthal- 
mologist he attained pre-eminence; and as a 
dermatologist his investigations and observations 
have become classical. Nor was the range of his 
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studies limited by immediate professional work. 
In several branches of science Hutchinson found 
recreation; and the members of the London Poly- 
clinice must recall with pleasure, when at a demon- 
stration clinical material gave out, how they were 
fascinated and instructed by some of the great 
master’s addenda on subjects of a biological or 
purely botanical nature. Even as a farmer 
Hutchinson’s pure-bred shorthorns attained con- 
siderable fame. Many-sided to a degree, he 
touched no subject he did not illuminate and 
advance. His professional work depended for its 
foundation, development and conclusions on patient 
observations and careful records. The observations 
he rejoiced in were purely clinical, that is, signs 
and symptoms as opposed to laboratory work as 
it to-day. The microscope, when 
Hutchinson began to study disease, played but an 
unimportant part in medicine, and applied bacteri- 
ology was unknown. It may perhaps be said of 
Hutchinson that he was the last of the great 
clinicians of the old school. Jenner knew nothing 
of modern laboratory methods, yet by clinical study 
alone he settled the diagnosis of typhoid for all 
time. Hutchinson placed the subject of the 
heredity of syphilis on a scientific basis by years 
of patient clinical study. On several occasions the 
writer has been favoured with his remarks on 
modern methods in relation to clinical observations. 
None of these were perhaps more pertinent than 
when the subject of the relations of yaws to 
syphilis was brought forward. Hutchinson long 
maintained that yaws and syphilis were related, 
and held that in fact yaws was the original source 
of modern syphilis. Shortly after the spirochete 
was found in syphilis Castellani found a spirochete 
in yaws. The writer hastened to inform Hutchin- 
son of the fact, and congratulated him that the two 
diseases he long thought associated were now proved 
to be allied etiologically if not identical, thereby 
confirming his previous statements. His good- 
natured smile was tinged with something akin to 
amusement and deprecation as he remarked: 
“There was no need of microscopic investigation 
to prove that point; more attention to the study of 
disease, and less time spent on culturing microbes 
in test tubes would be better for the individual and 
for our increase of knowledge. Mind you, I do not 
wish to detract from laboratory work or say a word 
against it, but I would like to see disease studied 
more at the bedside and at our clinics than it is 
to-day. Mere test-tube knowledge will never make 
a capable practitioner of medicine; that can only be 
done at the bedside and by careful observation and 
study." Hutchinson was always very concerned 
at the absence of what he called the “study of 
disease "’ at the present day, and in no department 
was he more outspoken than when talking about 
ophthalmology. He held that ''ophthalmie men 
all over the world were devoting themselves to the 
adjustment of spectacles, but that no one as far as 


he could make out was working at the diseases of 
the eye." All these no doubt seem old-fashioned 
notions and out-of-date ideas to modern clinicians 
who look upon the ward laboratory as an 
essential addition to our methods of diagnosis 
and the rational treatment of disease. We are 
not all Jenners and Hutchinsons, and the faculty 
of observation and the study of the meaning of 
signs and symptoms are given but to few, so we 
are thankful for the presence of laboratory workers 
amongst us to help us in our dilemmas and to clear 
up faulty diagnosis. Yet it must come about that 
the very fact that we rely more and more upon 
these welcome adjuvants, so the less are we called 
upon to develop the faculty of observation, which 
perhaps reached its climax with the two great 
clinicians referred to. 

Sir Jonathan Hutchinson’s name will ever be asso- 
ciated with the study of leprosy, and more especially 
with his well-known belief that to uncooked and 
ill-preserved fish was to be traced the cause of 
leprosy. He had few, if any, actual believers in 
this theory of his, and the chief work of leprologisis 
during the past quarter of a century has been to 
refute this doctrine. The absence of bacteriological 
confirmation of his idea carried little or no weight 
with him; he had anticipated several such relation- 
ships in other directions which laboratory workers 
had proved to be correct, and he regarded their 
announcements with a little touch of amusement 
when he was told of these corroborations. Similarly, 
their want of confirmation was as amusedly smiled 
upon when it was represented to him. His belief 
in his observations in the relationship of fish eating 
to leprosy, in spite of world-wide opposition, was 
brought home to everyone by the journey of Hutchin- 
son, when well-nigh an octogenarian, to India and 
South Africa, where with the keenness of the most 
ardent youthful enthusiast he scoured these 
countries, note-book in hand, in the quest of 
evidence to support his contention. We may or 
may not agree with his belief in this matter, but 
we cannot but admire the enthusiasm, the clinical 
acumen, the wide knowledge, and, above all, the 
power of observation possessed by this remarkable 
man. He has lived to the ripe age of 85, and not 
a moment of his life has been wasted. In even his 
exercises he was studying and observing; a country 
walk was but an opportunity for studying geology, 
to which he was devoted; the natural history 
of the fields, the hedgerows, the ponds, the rivers, 
the forests, and the birds and other game that fell 
to his gun. The museums he founded and 
developed at Haslemere, in Surrey, where he lived, 
and at Selby, in Yorkshire, where he was born, 
will remain as permanent monuments to his 
memory; and it is to be hoped that the Polyclinic 
in London, to which he devoted his time, his 
talents, and his money will be developed into a 
national institution in commemoration of the genius 
of a greut man. 
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Annotations. 


Liver Abscess und the Emetine Treatment.—Marvel- 
lous results of the treatment of amoebic dysentery and 
amoebiasis generally with emetine continue to be 
reported. Sewell (Journal of the Royal Army Medical 
Corps, No. 6, June, 1913, vol. xx) now reports a case 
of amcebic abscess of the liver which had burst into 
the lung, cured by emetine hydrochloride. After 
rupture of the abscess into the lung the cavity in the 
liver was opened and drained, but though improve- 
ment was at first noticed pus began to be discharged 
again through the lung in increasing amounts. A 
second operation on the liver was performed and 
pus again found, but though, just as before, & slight 
improvement appeared, the patient soon relapsed into 
his old condition. Sewell then tried injecting emetine 
hydrochloride, starting with a third of a grain and 
increasing the amounts until 23 grains in all had been 
taken. After this treatment the patient's general 
health improved rapidly. He regained his appetite, 
slept well, and felt a new man. His cough improved 
at once, and the sputum gradually diminished in 
quantity, until eleven days after the commencement 
of the treatment the cough and expectoration ceased 
altogether. 

The discharge from the tube, which was very free 
before emetine was given, also decreased rapidly, and 
the tube was finally removed. 

After this the only difficulty was in supplying him 
with as much food as he wanted, and he left for 
England on board the transport “ Rohilla,” in the 
best of health, and weighing 9 st. 13 lb., having gained 
2 st. 1 lb. in six weeks. 





The Health of the Canal Zone.—John L. Phillips, 
Acting Chief Sanitary Officer of the Isthmian Canal 
Commission, in his report for April, 1913, states 
that the total number of deaths from all causes 
among employees was 51, divided as follows: 
Disease 24, and violence 27, giving the annual 
average per 1,000 of 4°84 and 5°45, respectively. 

Among employees for the month of April each 
year the annual average death-rate per 1,000 was as 
follows :— 


l'otal Disease 

1905 10:95 — 

1906 30:00 29:12 
1907 38:67 85-99 
1908 TTT 4°56 
1909 8:57 7:01 
1910 13:04 8:62 
1911 9:38 6:49 
1912 11:38 8:77 
1913 10:29 4:84 


The ATTE average death: rate per 1 ,000 in the 
cities of Panama and Colon and the Canal Zone, 
including both employees and civil population for 
the month of April each year, was as follows: 1905, 
39°29; 1906, 39:06; 1907, 40°97; 1908, 20:04 ; 1909, 
16:77; 1910, 19°73; 1911, 17°74; 1912, 17:21; 1913, 
21:18. 

In segregating according to race, the anrmal 
average death-rate per 1,000 from disease among 
employees was: For whites 2°82, and for blacks 


5:89, giving a general average for disease of 4°84. 
For the same month during 1911 the annual average 
death-rate per 1,000 from disease among whites 
was 2:85, and blacks 7:67, giving a general average 
of 6°42; and in 1912 from disease among whites 
3° and blacks 10° 48, giving a general average of 
97 

nus employees during the month, deaths from 
the principal diseases were as follows:  Lobar 
pneumonia, 5; organic disease of the heart, 3; 
tuberculosis, 7; leaving 9 deaths from all other 
diseases, and 27 from external violence. 

No cases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus during 
the month. 





A New Ankylostome of Man.—In the Indian Medical 
Gazette, vol. xlviii, No. 6, Calcutta, June, 1913, Major 
Clayton Lane describes the occurrence of .Ankylostoma 
ceylanicum in man. Looss first described this species 
in 1911, finding itin material from a civet cat, sent 
to him by Willey, of Colombo. He applied the name 
A. ceylanicum to it, and stated that so far as was 
known it only infected wild animals. Major Lane, 
while examining stools at a jail at Berhampore, found 
ankylostomes in three cases which did not conform 
to the ordinary type of human parasite. They were 
shorter and thinner, and when subjected to micro- 
scople examination were seen to be examples of 
A. ceylanicum. The teeth in the mouth capsule of 
this latter species differ from those of Ankylostoma 
duodenale and Necator americanus. 

Major Lane says it is not possible to determine to 
what extent the parasite infests man in Bengal. 
Having hitherto taken for granted that there were 
only two human ankylostomes in India which could 
be easily distinguished by the naked eye (the two 
are, of course, A. duodenale and Necator americanus), 
and having disposed of the worms he had collected up 
to a recent date, he is at present unable to offer any 
facts as to the frequency with which 4. ceylanicum 
occurs as a human parasite. Looking back on the 
ankylostomes he has collected, he is under the impres- 
sion that he has previously found it occasionally in 
small numbers. 

Itis scarcely necessary to point out, Major Lane 
goes on to say, that the discovery of this worm as a 
human parasite introduces an entirely new factor into 
the question of the prevention of human ankylosto- 
miasis. Necator americanus has not been found up to 
the present time except in man and the gorilla; 
Ankylostoma duodenale has never been found except 
in man. ` Their practical prophylaxis is concerned with 
man alone. <Ankylostoma ceylanicum is a constant 
parasite of healthy domestic animals in the part of 
India from which Major Lane writes. Should the 
time ever come when an anti-ankylostome cam- 
paign becomes necessary or practical in India, and 
should it turn out that 4. ceylanicum is at all a 
serious factor in human ankylostomiasis, then the 
problem of prevention will entail, not merely the 
freeing of man from his parasites, a difficult enough 
matter seeing that, in the immense majority of 
cases of infection, this is, in India, so slight that 
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it produces no symptoms, but also the similar treat- 
ment of healthy dogs and cats, and probably jackals, 
and other canines and felines. In other words the 
task would be impossible. It does not, however, 
appear at all probable that <A. ceylanicum is at 
present a numerously occurring human parasite ; 
and, judging by the well-known history of the genus, 
it is not easy to see how any increased domesticity of 
the dog and cat (a change in habit which appears 
likely to take place, as Indians gradually adopt 
European customs) will produce through their means 
a greater measure of human infection than that which 
is at present in existence. 


————— 9,9 ———— 


Abstract, 


PROTECTIVE INOCULATION AGAINST 
CHOLERA.* 
By W. M. HAFFKINE. 


In his preface Haffkine writes that the present 
note has been written in connection with certain 
official correspondence regarding vaccination against 
cholera and the preparation and study, in India, of 
a devitalized form of anti-cholera vaccine. The 
purpose of the paper has rendered it desirable to 
make certain references to the support which the 
author’s personal views have received so far from 
the results of other workers. 

The work is divided up into three parts, as 
follows :— _ 

Part I deals with the preparation of an anti- 
cholera vaccine; 

Part II with 
cholera; and 

Part III with the anti-cholera vaccine after its 
devitalization. 





immunization of man against 


Part I.—PREPARATION OF AN ANTI-CHOLERA VACCINE, 
The Virus of Cholera. 


The preparation of a vaccine comprises a number 
of separate problems, the first of which is that of 
identifying and selecting an appropriate strain of the 
specific virus. In the case of cholera this problem 
is rendered complicated by the fact that the various 
specimens of virus found in patients and in inani- 
mate nature present considerable differences, and 
that, further, the properties of individual specimens 
undergo comparatively rapid alteration in the course 
of their cultivation in the laboratory. 


The Cholera Virus as found in Naturc. 

The following details may illustrate the matter 
as regards the condition of the virus in nature. 
The form of the germ varies from a curved rod, or 
" comma,’ to a small oval speck, or to a long and 
straight, or slightly undulated bacillus. The germ 
is endowed with spontaneous movement; but the 
mode of that movement and the apparatus which 
produces it are not always the same, while some 
specimens show no mobility at all. Again, the 


* Calcutta: Thacker, Spink and Co. London: wW. Thacker 
and Co., 2, Creed Lane, 1913. 


cholera microbe, like a number of other germs, 
secretes a ferment with which, when planted out 
on solidified gelatine, it digests and liquefies the 
jelly. The dissolution is seen to take place to some 
distance around the mass of microbes and to form 
a clearly delineated fluid area. As is well known, 
the figure of this area is typical for various species 
of germs and for the cholera bacillus in particular, 
and is made use of as a diagnostic feature, for 
distinguishing species of microbes; but in the case 
of the cholera germ there may occasionally be no 
liquefaction at all, or, on the contrary, the whole 
mass of gelatine contained in the culture tube may 
become rapidly and completely dissolved. The 
secretion of other ferments by these germs is 
similarly uncertain. As a rule, the bacilli grow in 
milk without causing in it visible alteration; yet 
some strains bring about a rapid coagulation of that 
medium. On vegetable substances certain repre- 
sentatives grow luxuriantly, and others do not grow 
at all. A few specimens found in patients were 
phosphorescent in the dark, but the vast majority 
do not manifest this property. The serum of 
immunized animals and man, when put in a culti- 
vation vessel in contact with a watery emulsion of 
cholera germs, agglutinates these into lumps and 
causes them to fall to the bottom of the fluid. Many 
of these germs are sensitive to the minutest 
additions of such serum; but others remain prac- 
tically unaffected. A fairly characteristic feature of 
a cultivation of microbes is its ability or otherwise 
to dissolve the red corpuscles of the blood. In the 
case of cholera some apparently true strains have 
been observed to produce this effect; but the vast 
majority do not do so. 

Practically all other properties of the cholera germ 
show similar variations; but the most essential are 
obviously those which concern its relations with 
animals and man. Cholera bacilli have generally 
no virulence for the lower animals, or are harmful 
to them only when inoculated in certain peculiar 


ways. Even then the morbid symptoms caused by 
the inoculation have no resemblance to human 


cholera. Strains have, however, been met with 
which caused death even to the resistant species of 
animals, in whatever way inoculated, while the 
character of the disease produced in them was 
singularly analogous to the disease in man. The 
virulence of the germs also differs greatly, for a 
lethal dose may vary as much as from 1 to 500. 
Again, in man, the main seat of the development 
of these bacilli is the mucous membrane of the 
small intestine; they do not invade the circulating 
blood, the subcutaneous tissue or the muscles, and 
when experimentally introduced into those tissues 
in animals, cholera germs, as a rule, rapidly die 
out; yet specimens have been found which, in these 
circumstances, speedily penetrated into the whole 
system of the inoculated animal. 

Variability of some degree is proper to all germs, 
us ib is to higher animals and plants; but the cholera 
microbe is one of those in which, owing to their 
organization and mode of life, that variability is 
particularly marked; so much so that not infre- 
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quently, after an examination with all available 
tests, it is impossible to say whether the germ dealt 
with is, or is not, a representative of the cholera 
species. 

The above résumé, Haffkine thinks, will be 
sufficient to show that, in dealing with the problem 
of preparing a vaccine for cholera, it is essential 
first very carefully to consider the various points in 
favour of and against the particular variety of the 
germ which should be selected as authentic and 
appropriate. 


The Cholera Virus in the Laboratory. 


The fact next confronting the operator is that, 
in the course of, sometimes, a short interval, the 
specimen selected undergoes '' spontaneous '' altera- 
tions of considerable importance, some of a tem- 
porary, others of a seemingly permanent character; 
so that a plan based on the properties of the virus 
as seen originally does not hold good for very long. 
A cholera gerin, for instance, which, when first 
obtained, has been dissolving blood corpuscles, 
coagulating milk, digesting gelatine and albuminous 
matter and deoxidizing colouring substances, such 
as litmus safranine and methylene blue, may, after 
a time of laboratory cultivation, show none of such 
effects. In the most important properties—those 
concerning the pathogenic effects of the virus—a 
decrease in strength, in a short time, in the pro- 
portion of, say, 75 to 1, and ultimately the total 
disappearance of virulence is of no unusual occur- 
rence. This means that, if at first a given dose of 
that virus has been prescribed for producing a 
certain desired effect, later on any quantity smaller 
than seventy-five times the original one may fail 
to give the expected result. Instability of virulence 
has come to be regarded as & characteristic feature 
of the cholera microbe, and where this peculiarity 
is not sufficiently pronounced, the fact has been 
treated as an objection to admitting the cholera 
nature of the germ. The marked mutability thus 
observed in one and the same specimen renders, 
of course, less paradoxical the differences which 
distinguish various specimens of these bacilli. 


VIRULENCE AND IMMUNIZING POWER. 
Their Inter-relation. 


Turning now to the main subject of Purt I of this 
Note, namely, the preparation of a vaccine against 
cholera, Haffkine says, it is of importance to 
examine into the question us to whether variation of 
observable characteristics, such as mentioned above, 
carries with it variation in the immunizing faculties 
of a virus. 

In the experiments which the author carried out 
on this subject in 1890-1892, he observed repeatedly 
that a cholera germ of a low degree of virulence 
conferred on animals less immunity than a germ 
of high virulence. The special features of the pre- 
paration of the cholera vaccine, the effects of which 
were subsequently studied in India, were based on 
this fact. The inter-relation just stated may be 
taken as a basis for a general working rule; but this 
need not exclude the possibility of so-called ‘‘ ex- 


ceptions,” for it is conceivable that, in isolated 
instances, some, yet undefined, peculiarities of a 
germ may intervene and disturb the habitual 
position of the case. 


Observations by other Workers. 


The fact of the relationship in question between 
the virulence and immunizing faculty of a cholera 
germ has now been confirmed by many experi- 
mentalists. Some three years after the publication 
of the above-mentioned process of cholera vaccina- 
tion, on the conclusion of his first inoculation 
studies in India, Haffkine had the privilege of dis- 
cussing the matter with the late Koch, Pfeiffer, and 
Kolle, of the Institute for Infectious Diseases in 
Berlin. Soon after that conference Pfeiffer and 
Kolle tested the subject in connection with the 
typhoid bacillus, and, in the subsequent year (1896), 
with the bacillus of cholera. In 1897, having visited 
Bombay with the German Imperial Plague Com- 
mission and studied the plague there, Pfeiffer, in 
collaboration with Friedberger, investigated the 
same point in application to the plague bacillus. It 
must be remarked that the latter germ, as found in 
patients or preserved in a laboratory, differs from 
the germ of cholera by a much greater stability of 
properties. On various occasions bacilli of plague, 
kept under observation for several years, even when 
subjected to multifarious processes, of which some 
were of a nature to weaken, and others to increase 
their virulence, showed no appreciable modification 
of strength. This cireumstance simplifies greatly 
the work of preparing a prophylactic from the plague 
germ. Nevertheless, specimens of that germ of 
different virulence are met with in nature and can 
also be produced artificially, and so the question as 
to the relationship between virulence and immuniz- 
ing power can be tested on this virus also. In all 
instances—cholera, typhoid, and plague—the above 
investigators found that the result of immunization 
stood in direct connection with the virulence of the 
germ used; that as the virulence rose or fell, the 
protection afforded to the inoculated was greater or 
less. 

In 1908 the point under consideration came again 
under discussion. The problem of combating 
cholera had, at the time, acquired importance in 
the new American possessions in the Philippines, 
and the matter was submitted to a fresh study in 
the Institute in Berlin, this time under the direction 
of the well-known German pathologist, Wasser- 
mann. The experiments were conducted by Strong, 
the Director of the Government Biological Labora- 
tory of Manila, who published, in the subsequent 
year, detailed accounts of that inquiry. Strong 
applied in this study such procedures of measure- 
ment and calculation as the subject admitted. In 
his words, Pfeiffer and Friedberger’s experiments 
on the relationship of virulence and immunizing 
power ‘‘ seemed of such great importance that it 
was decided to repeat them, and, in addition, to 
perform them in as accurate a comparative way, 
with relation to the virulence of the stem, as prac- 
ticable. This seemed desirable because in Pfeiffer’s 
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and Friedberger's work, as far as can be ascertained 
from their article, no attempt was made previously 
to determine the exact relationship of virulence of 
the different stems to one another.” 

Haffkine believes the investigation was under- 
taken in a spirit of scepticism as regarded the, 
relationship in question; but Strong's findings were 
ultimately summarized as appears below. He ex- 
perimented with two different specimens of cholera 
germs, '' virulent’’ and ‘‘ avirulent,” the strength 
of which stood in the proportion of 15 to 1. The 
variation in virulence was, therefore, very far from 
reaching the limits previously mentioned; yet it 
sufficed to give clear indications of its effects on the 
immunizing power. Strong states :— 

‘It became evident that the rabbits inoculated 
with the virulent culture always furnished better 
serum than those inoculated with the avirulent 
one; but that the value, in both agglutinative and 
bactericidal properties, of the serum from the 
animals treuted with the former was in no case (?) 
more than two and one-half times that of the serum 
furnished by the animals treated with the latter 
stem. 

'" By the intravenous injection of the living 
organisms in quantities of one-half Oese, the ratio 
representing the bactericidal value of the sera of 
the animals inoculated with the virulent and the 
avirulent organisms was never greater than 44:1; 
that is, the virulent organisms never furnished a 
serum more than four und one-half times as potent 
as the avirulent one. Therefore, it cannot be said 
that the immunity obtained was directly propor- 
tional to the virulence of the organisms, since the 
latter was 15 to 1 before inoculation. However, 
with the digested extracts of the organism of 
different strains and the killed organisms of the 
different degrees of virulence this may, within 
certain limits, be said to be the case. 

** Às the results were somewhat at variance with 
the ideas of Haffkine and quite different from what 
Pfeiffer and Friedberger found upon the intravenous 
injection into rabbits of dead cholera spirilla of 
different degrees of virulence, it was decided to 
repeat them. Accordingly, a second series of 
animals was inoculated just as the first, and on the 
day of inoculation, as in the previous series, the 
virulence of the injected organisms was verified as 
15 to 1. The result was practically the same, for 
at the end of eight days the examination of the 
sera showed that the virulent stem had in only one 
case given a serum of more than about two and 
one-fourth times the bactericidal value of that 
produced by the avirulent one. In this one case 
the avirulent serum was between one-fourth and 
one-fifth as strong.” 

While thus confirming, as Pfeiffer, Kolle, and 
Friedberger had done before, the fact that by a stem 
of higher virulence higher immunization effects were 
produced, Strong opposed the view that there was 
& simple numerical proportion between the two 
values. The divergence, even thus restricted, is, 
however, lessened further, inasmuch as in Strong’s 
plan of experiment there appear to be certain 


features which tend to mask the true proportions, 
namely, to reduce part of the numerical values 
recorded by him; and as, further, on devitalizing 
the virus, or using its extractions, he observed, as 
stated in the above quotation, results actually 
approximating to the proportions he expected. 

In conformity with these findings, in 1907, the 
sume experimentalist emphasized the importance of 
using, for the preparation of cholera vaccine, stems 
of germs of the highest virulence, namely, in con- 
nection with the inoculations which he carried out 
for the suppression of the cholera outbreak in 
Manila in 1905. Similarly, Pfeiffer, in a com- 
munication to the International Congress of Hygiene 
and Demography in Berlin, in September, 1907, 
took the opportunity of reiterating his conclusion as 
to the importance of using fully virulent stems for 
the preparation of typhoid vaccine. On yet another 
occasion, when testing the matter in application to 
plugue and examining the immunity of animals 
treated with live cultures of different strengths, 
Strong ascertained, as Pfeiffer had done in 1897 in 
regard to devitalized cultures, that the virulence of 
the stem was of decisive importance in this instance 
also, the immunity conferred on the inoculated 
animals rising concurrently with the rise of the 
virulence. Accordingly, in some of the laboratories 
situated in non-infected centres and having no 
facilities for regularly renewing their stock of plague 
bacilli, special measures are taken for maintaining 
the virulence of the germ used in manufacturing the 
plague prophylactic. 

The necessity of using fully virulent strains of 
germs for the preparation of the cholera vaccine 
has been acknowledged also by Japanese bacteri- 
ologists, and similarly, in 1910, Aaser, in Chris- 
tiania, laid stress on the same point in preparing 
vaccine for the cholera inoculations which he carried 
out in that town. 


Microbial Virulence and some of its Elements. 


In the present exposition the words virulence and 
pathogenic power are used as meaning the capacity 
of a stem or species of germ to live in an animal 
und produce in it morbid effects. To this end 4 
germ requires a variety of properties, some of which 
enable it to resist the adverse effects of the animal’s 
tissues and humours, others to derive food from the 
same elements, and others again, to produce in the 
animal morbid symptoms. A stem of pathogenic 
germs which has lost, or has been artificially 
deprived of, one or more of these faculties, loses its 
virulence for the animal, though the rest of its 
characteristics may remain intact. 

The actual nature of the properties here referred 
to varies with the species of germ and with the 
nature of the animal for which the germ is virulent, 
but a few peculiarities common to considerable 
groups of pathogenic microbes have been observed 
and some of them minutely studied. Such are, for 
instance :— 

(1) The faculty of resisting various specific sub- 
stances in the animal  body—"' agglutinins,” 
" bactericidins,’’ ‘‘alexins,'’’ bacteriolysins "— 
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which tend to destroy the germ; or of absorbing 
and thus neutralizing these substances; or of pro- 
ducing others—‘‘ aggressins "— which seem to 
ward off and injure the protective elements of the 
body. 

(3) The faculty of calling forth in the system of 
the animal the formation of the defensive sub- 
stances mentioned in the foregoing paragraph, or of 
others of similar purpose, such as ''stimulins,'' 
‘‘ bacteriotropins,’’ &c. 

(3) The faculty of comparatively rapid growth 
and multiplication. 

(4) The faculty of producing and setting free 
poisonous substances or ‘‘ toxins, which cause 
morbid symptoms in the animal, and so on. 

The author believes that at present it would not 
be a safe procedure to consider a germ pathogenic 
or virulent if it possesses one or some of the above 
properties, singled out above the others; or to 
declare an animal immune, if it resists a germ 
‘“ virulent” in that restricted sense. A true 
vaccine is perhaps best defined as one which pre- 
pares the individual to face the virus in its most 
common manifestations in outbreaks. 


GENERAL AND SPECIAL FEATURES OF THE PROBLEM 
UNDER CONSIDERATION. 


Peculiaritics dependent on the Nature of the Germ. 


The above observations go to show that the 
immunizing power of a germ varies with its viru- 
lence; and in order to produce a vaccine of given 
definite efficucy, a strain of virus is required of as 
definite a degree of pathogenic strength. The germ 
of cholera being of the varying and unstable nature 
mentioned above, the problem of anti-cholera 
inoculation, as a measure of practical application, 
becomes dependent on the possibility of steadying 
that virus on an adequate level of potency, namely, 
on a level sufficient for conferring on man immunity 
from epidemic cholera. 

These requirements were overlooked in an experi- 
ment of cholera vaccination which was tried in 
Spain in 1885 by the Barcelona physician, Ferran. 
In this attempt use was made, for inoculating man, 
of different specimens of cholera germs obtained 
from patients and employed alive in the condition 
in which they were obtained, or which they assumed 
spontaneously afterwards. The plan corresponded 
to that, still prevalent in some parts of the East, 
of inoculating man with virus from a patient 
attacked with a mild form of small-pox, and is 
known as variolization, in contradistinction from 
vaccination. The procedure takes no account of the 
peculiarities of the virus found in the patient, that 
is to say, of the question as to whether the virus 
is actually mild and yet possesses the requisite 
degree of potency to be immunizing, or whether the 
mildness of attack is due to the patient’s individual 
resistance which masks the true character of the 
germ. These circumstances must have had some 
part in influencing the outcome of the Barcelona 
experiment; for, according to the inquiries made at 
the time by numerous government commissions 


deputed to observe the operations, the trials gave 
uncertain, in some instances clearly negative, and 
on the two special occasions when a Spanish 
Government commission, associated with Dr. 
Ferran, watched the events, directly disadvan- 
tageous results. The procedure was therefore not 
adopted in other countries, and was discontinued in 
Spain, 


Peculiaritics of the present Problem as concerns 
Animals. 


The problem set forth in the preceding lines, of 
creating and preserving in a virus stable and 
uniform qualities, necessitates as an essential con- 
dition that the germ be maintained in appropriate 
uniform circumstances of nutrition and multipli- 
cation. When the particular properties which it 
is desired to fix in a microbe are those which con- 
cern its relation to the animal body, the plan for 
achieving the object is to make the germ live in 
that definite relation to the animal selected. Thus, 
in the classical instance of Jenner’s vaccine, the 
desired uniform qualities of cow-pox lymph are 
maintained by continued cultivation in the skin of 
the calf. In this instance the plan offers no com- 
plications, as the virus has its natural abode in the 
skin of cattle. 

In the case of cholera the method which suggests 
itself for maintaining the germ on a steady level of 
virulence is, similarly, that of cultivating it in the 
tissues of an animal; but man is the only animal 
known to suffer from the disease; lower animals do 
not contract it spontaneously, and when the virus 
is injected into them artificially, it is, as a rule, 
rapidly destroyed, as previously mentioned. 


THE ViRUS OF CHOLERA IN ANIMALS AND ANIMAL 
Humours. 


Experimental Cultivation in the Intestine. 


The first attempt at solving this phase of the 
problem was made in 1888 by Gamaleia, a pupil of 
Pasteur's, who tried the plan of introducing the 
cholera germ into the intestinal canal of the guinea- 
pig and transferring it subsequently from the 
intestine of the first animal into that of another, 
and so on, in a continuous series of cultivations— 
the obvious reason for the plan being that, in its 
development in man, the cholera germ affects the 
intestinal tract. The digestive organs are, however, 
an inconvenient medium for the artificial cultivation 
of a germ; for, among other reasons, these organs 
are already inhabited by vast masses of microbes, 
which, according to their species, interfere in one 
way or another with the development of the’ new- 
comer. In the case of guinea-pigs and other lower 
animals the circumstances are unfavourable to the 
growth of the bacillus of cholera; so, after a certain 
number of transfers from animal to animal, the 
series generally breaks down, and the germ dis- 
appears from the intestinal contents, as was seen 
repeatedly in trials made in Paris. A modification 
of the procedure was then attempted in which the 
cholera bacillus, after its cultivation in the intestine 
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of one animal, and preliminarily to being transferred 
into that of another, was freed from extraneous 
germs, so that it might get a fresh start in each 
new host. This plan involved operations tending 
partially to counteract the desired effect; for the 
technique of separating the cholera germ from 
others necessitates its maintenance, for some 
generations, in artificial media, that is, outside the 
tissues of the animal to which it is desired to 
acelimatize it. From this or other causes, Pfeiffer 
and Nocht, who performed many experiments on 
the intestinal infection of animals with the germ of 
cholera, found it impossible to raise the strength of 
that virus to such a degree, for instanee, as would 
make it virulent to birds. 


Cultivation in Animals outside the Intestine. 


To meet the above difficulties, Gamaleia proposed 
to cultivate the cholera virus in the thoracic cavity 
of animals, namely, of pigeons, the thorax being 
free . from extraneous germs. This plan proved 
successful in the case of a microbe much akin 
to that of cholera and designated by Gamaleia, 
who discovered it, Vibrio metchnikivo; but when 
the same procedure was applied to the strains of 
cholera germs then available, it was found that 
such animals as birds remained immune against 
infection. 

The plan which was tried next was that of 
Hüppe, of Prague, who suggested the growing 
of the cholera bacillus in the peritoneal cavity 
of animals, between the intestines and the outer 
walls of the abdomen, a region ordinarily free 
from germs. This plan had failed some time pre- 
viously in the hands of Vincenzi; but the idea was 
nevertheless taken up by Pfeiffer, who found that 
a fatal form of cholera peritonitis could, indeed, be 
induced in an animal in that way, but that the 
germ itself perished in the process. In cases in 
which the virus was still recoverable on the death 
of the first animal and was transferred into the 
peritoneal cavity of another, it perished in the 
latter, or in the third animal, and so continuous 
cultivation was again found to be impossible. The 
accuracy of these observations was verified at the 
time, and on various occasions subsequently by 
many observers, including Roux and Haffkine. 


Cultivation in Animal Humours. 


Under these circumstances the author tried to 
modify the nature of the germ of cholera pre- 
liminarily to introducing it into the animal body, 
namely, to immunize it first against the animal. 


By a series of cultivations in test-tubes, he 
gradually accustomed the bacillus’ to live in 


meat-broth mixed with increasing quantities of 
fresh blood serum, which ordinarily is inimical to 
it; until, after a time, the germ became capable of 
growing luxuriantly in blood serum pure. When it 
reached this condition it was injected into the circu- 
lating blood of an animal. 

In cholera the germ, on being introduced into the 





animal body, instead of rapidly perishing, as is 
ordinarily the case, struggled on successfully and 
caused the aninfal an attack of illness which often 
ended fatally. The duration of that illness, how- 
ever, varied greatly, viz., from a few days to several 
months, and occasionally the animal ultimately 
resisted. This irregularity of results rendered it 
impossible to utilize the plan for practical purposes. 


Ture METHOD ULTIMATELY ADOPTED. 
Cultivation in. Animal Series. 


The problem was eventually solved by reverting 
to the Vineenzi-Hiippe intraperitoneal mjection 
and working out, from that starting-point, a plan 
which permitted the cultivation in animals of the 
germ of cholera, in a state of purity, indefinitely, 
generation upon generation; the raising of it to a 
well-determined degree of virulence, sufficient for 
the protection of man; and its maintenance at that 
level for an unlimited period of time, with the same 
certainty of result us obtains in the preparation of 
small-pox vaccine lymph and of Pasteur’s antirabic 
virus. 

Cholera bacilli do not live in the body of man 
uninterruptedly. This fact is expressed when one 
says that ‘‘ cholera is not a contagious disease '' in 
the sense of measles or small-pox, i.c., it is not 
transmitted direct from man to man. The germ 
obviously needs to spend part of its existence out- 
side the human body; and, indeed, it grows readily 
in various natural and artificial media, most com- 
monly in drinking water. A peculiarity of its 
eulture in such media is its great avidity for the 
air, in apparent contradiction of the fact that, when 
it infects a human being and grows in the intestinal 
tract, it lives in a medium devoid of oxygen. The 
alternation of aerobic and anaerobic conditions 
appears thus to be a marked peculiarity of this 
germ; and this peculiarity may account for the 
fact, observed in the course of the author's experi- 
ments of 1890-1892, riz., that the chief obstacle to 
the cultivation of the cholera virus in an uninter- 
rupted series of animals is the continuous depriva- 
tion of air. 

Another and unexpected condition was found to 
be the necessity of varying the size of the animals 
selected for grafting the virus upon. 

The formula given by the author in 1892 for 
obtaining a cholera virus of stable properties, con- 
tains the following three clauses : — 

(1) The series of cultivations must be begun by 
giving the first animal a superlethal dose of virus, 
so as to obtain a rapid effect and to find, upon the 
death of that animal, in the fluid exudating into 
the peritoneal cavity, a remnant of resistant germs 
surviving the destruction of others. 

(2) On the death of the first and of each succeed- 
ing animal, the serous fluid found in the peritoneum 
(or else a culture of cholera germs made from that 
fluid) must be aerated for a few hours, before being 
injected into the peritoneum of another animal ; and. 
lastly, 

(3) For this latter injection, an animal of greater 
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body weight than the previous one must be taken, 
if the amount of serous fluid found in the peri- 
toneum is small, and vice versa. 


The Properties of the cultivated Cholera Virus. 


The peculiarities imparted to the virus by the 
above process of animal cultivation are as follows : — 

As the germ is being passed from animal to 
animal its virulence gradually rises, so that smaller 
and smaller doses of it become sufficient to cause 
an animal a fatal illness. With the particular strain 
of virus with which Haffkine then experimented, 
the dose lethal to an adult guinea-pig gradually sank 
to one-twentieth, one-thirtieth, and eventually to 
one-fiftieth of what it had been originally. 

The animals successively inoculated succumb 
after a shorter and shorter duration of illness. In a 
Parisian breed of guinea-pigs, the time for animals 
of 350 grm. weight was reduced from twenty hours 
to eight, the latter period then remaining constant. 

The virus becomes fatal to rabbits and pigeons in 
doses which have been harmless to them before, and 
inoculation into the depth of the muscles becomes 
fatal to guinea-pigs. 

Inoculation under the skin, in the animals just 
mentioned, causes mortification of the cutaneous 
tissues and the subsequent sloughing off of the 
region concerned. 


THE CHOLERA VACCINES. 
. Vaccine '' II." 


This was a virus in live condition, brought by the 
above described procedure of successive cultivations 
in guinea-pigs to a uniform and stable degree of 
virulence, such as is obtained in small-pox vaccine 
lymph by cultivation in the calf. Haffkine desig- 
nated this cholera vaccine; and, for reasons men- 
tioned below, referred to it as cholera vaccine “ II." 
The subcutaneous inoculation of an appropriate dose 
of this vaccine protected the guinea-pig, the pigeon, 
the rabbit, and the dog against all such forms of 
infection with cholera virus as, without previous 
immunization, were fatal to them. The results 
were thus found to apply to several species of 
animals—mammals and birds—which appeared 
susceptible to the same process of immunization. 


Cholera Vaccine “I.” 


The hypodermic injection into the guinea-pig of 
the cholera vaccine proper mortifies, as already 
mentioned, the skin at the seat of the injection and 
leaves an open wound, which becomes, however, 
regularly covered with granulations and heals up 
without suppurating. 

To prevent the formation of this wound an 
attenuated. derivation of the same vaccine was pre- 
pared, and was designated cholera vaccine ''I." 
This, when inoculated in a guinea-pig, not only 
caused no mortification, but immunized the skin 
against the deleterious effect of the cholera vaccine 
proper. . The inoculation of this preliminary vaccine 
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alone eonferred on the animal also a certain degree 
of immunity against a lethal infection. These two 
vaccines were applied to the preventive treatment 
of man and used in studies in India in 1893-95 and 
part of 1896. 


Inoculation Reaction of Anti-cholera Vaccine. 


In 1895 Haffkine ascertained, however—first on 
himself and afterwards on others—that vaccine 


"IL, when moculated in the doses prescribed, with- 


out preliminary immunization with vaccine ** I," had 
no mortifying etfect on the human skin. This result 
is possibly due to the subeutaneous tissues of man 
being more inimical to the germs of that vaccine 
than are the corresponding tissues of the guinea-pig, 
so that the activity of those germs is arrested before 
any harmful effects are produced. In accordance 
with this observation, in all operations on man 
performed in the summer of 1896 and subsequently, 
up to 1904 inclusive, and in the operations in Bengal 
in 1908, vaccine ‘‘ II’’ alone was employed. Under 
these conditions inoculation with that vaccine 
causes & rise of temperature and a local reaction, 
developing, on the average, in ten hours, and then 
gradually subsiding. The length of time required 
for getting over most of these effects has been 
ascertained from long observation, and an idea of 
the subject may be gathered from the correspond- 
ence which took place, in 1904, between the 
emigration authorities of Bengal, who had had 
several years of experience in the matter. They 
stated that (1) emigrants arrived at Asansol. from 
the Central Provinces daily at 9 a.m.; (2) were 
inoculated between 3 p.m. and 5 p.m. of the same 
day, after they had had their midday meal and 
some rest; and (3) left Asansol by the 4 p.m. train 
on the next day. 

This arrangement had been in operation uninter- 
ruptedly for eight years and had worked satis- 
factorily. 

(To be continued.) 


e_m 


Motes and Fels. 





THE summer dinner of the West African Medical 
Staff took place at the Grand Hotel, London, on 
Monday, June 16. 

Dr. Prout, C.M.G., late Principal Medical Officer, 
Sierra Leone, presided. Dr. Fagan, late P.M.O. 
Northern Nigeria; Dr. Tweedie, Deputy P.M.O.; 
Dr. Best, Prov. M.O.; Dr. Cameron-Blair and Dr. 
Charteris, P.M.O. of the Gambia; together with a 
number of past and present medical officers of the 
staff were present. 

Among the guests were Sir H. Just, K.C.M.G., 
Under-Secretary of State for the Colonies; Sir 
Ronald Ross, K.C.B.; and Messrs. Baines and 
Machtig, of the Colonial Office. 

Dr. Provt, in proposing ‘‘ Success and Prosperit 
to the West African Medical Staff,” stated that this 
was now the thirteenth dinner. He briefly reviewed 
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the cireumstances which led up to the dinner being 
held, and thought they were justified in claiming 
that it had been successful, and the means of 
bringing together men who would otherwise have 
had few opportunities of meeting, and promoted a 
feeling of esprit de corps, which was to be desired. 
He thought the junior members of the Staff did not 
uppear to fully appreciate the advantages of such 
a gathering, and he hoped the senior members 
would bring all their influence to bear to get them 
to attend in large numbers. He believed the West 
African Medical Staff had opportunities of distinc- 
tion and work in connection with the building up 
of our great Empire, which is second to none, and 
it was a body to which they had every reason to 
be proud to belong. 

He alluded in feeling terms to the deplorable loss 
the Staff had sustained in the death of Dr. Langley, 
Principal Medical Officer, Southern Nigeria, a 
tactful, sympathetic, and popular officer, whose 
place it would be difficult to fill. 

Dr. FaGcan then proposed ‘‘ The Health of the 
Visitors," and welcomed them on behalf of the 
Staff. Sir H. Just was especially welcomed, as 
representing the Colonial Office, and as showing 
its sympathy with the aims and work of the 
West African Medical Staff. He suggested to the 
members of the Staff that they should not hesitate 
to let Sir H. Just know their grievances, and he 
was sure they would be remedied at once. 

Sir H. Just, in responding, said he felt he was 
there rather under false pretences, as he had not 
been connected with the West African Department 
for some years, but at one time, as Private Secre- 
tary, he had a great deal to do with the selection 
of medical officers. At that time the Staff was a 
very small one; now it was a very large and respon- 
sible one, and he congratulated them on their work, 
and the good results which were now being shown 
in the diminishing invaliding and death-rates. He 
would ask them to believe that they had the entire 
sympathy of the Colonial Office in their work, and 
that they could rely upon a fair and sympathetic 
hearing to any representations they might make, 
with a view to improving the efficiency of the 
service. 

Sir RoNALD Ross, in replying, said he thought the 
West African Medical Service was destined to rank 
with the other great scrvices in connection with the 
British Empire. 

At a later period Dr. CAMERON-BLAIR proposed 
‘The Health of the Chairman,” and said he re- 
gretted that Dr. Prout found he was unable, from 
pressure of other work, to continue as their Presi- 
dent. It was to him the inception and carrying 
out of the dinner was entirely due, and they owed 
him a great debt of gratitude for what he had done. 
He hoped, however, that although he no longer 
was able to undertake the active management of 
the dinner, he would always be present and give 
them his assistance. 

Dr. PRovT thanked Dr. Blair for his kind expres- 
sion of good feeling, and said he was always willing 
to serve his old Staff in any way he possibly could. 


* Australasian Medical Gazette," May 3, 1913, vol. xxxiii, 
No. 18. 


The Destruction of Mosquitoes and other Insects. — 
Purdey gives & résumé of the recent literature on the 
subject. Though the campaign against biting insects is 
moving slowly, nevertheless it is advancing. The destruc- 
tion of domestic flies is as important as that of any of the 
other species, and in this connection a letter received by 
Purdey from the secretary of the largest butchering firm in 
Auckland, in answer to a communication re the effect of 
introducing screening from flies, is of interest. The letter 
speaks for itself. 

* Sir, —In reply to your favour of the 15th instant re the 
screening of our shop, Dominion Road, we find that it has 
turned out & great success; the public have appreciated 
the change, and, in consequence, the cash trade has con- 
siderably increased. We found the meat kept better, also 
& great saving in handling, not nearly so much trimming 
being required, as the * blows? from flies were fewer. We 
also found a great saving in ice, as under the old system of 
keeping meat in the ice chest during the summer months, 
made the constant opening to take out joints as required 
very expensive. As regards ventilation, we do not find 
that the screens interfere to auy great extent, but at the 
same time, as the electric system extends here, we shall 
instal fans ; at present it would be too expensive. We are 
so satisfied that the idea is a good one, that we are screen- 
ing all our suburban shops, and already have ten shops 
finished in the same style as the one you remember in the 
Dominion Road. We are, &c." 


* Annals of Tropical Medicine and Parasitology,” 
June 10, 1913, Series T.M., vol. vii, No. 2. 


A New Species of Tsetse-fly.— Newstead describes a new 
species of tsetse-fly for which he proposes the name Glossina 
severini. This was discovered amongst Monsieur Severin's 
collection of tsetse-flies from the Congo. The following 
are the characteristics of the male of the new species. 

Hind tarsi either uniformly dark brown or with the first 
and second segments slightly paler than the rest; pleure 
and hind coxe dusky grey, harpes very small, narrow and 
irregularly serrated distally. 

Length (two specimens), 10:8 to 105 mm. Length of 
wing, 10°5 mm. 

Palpi relatively long and stout. Third segment of the 
antenne clothed with short hair. Thorax very robust, 
markings well defined and of the usual type or similar to 
those in Glossina palpalis ; pleure dusky grey. Legs with 
the hind coxe grey or greyish buff; tips of front and middle 
tarsi black; hind tarsi all dark (almost uniformly so in one 
example), or with the first and second segment slightly 
paler than the rest. Abdomen almost unicolourous. Genital 
armature with the superior claspers free, the hairs with 
which these appendages are clothed very long. Editum 
with very long marginal hairs, the longest reaching almost 
to the tip of the vesica; median process narrow, being much 
less than the width of the inferior claspers and projecting 
slightly beyond the latter ; harpes rudimentary, being quite 
short and narrow, with the distal margin irregularly serrated. 





S:Aotices to Correspondents, 


1.—Manusoripts sent in cannot be returned. 

2. —A8 our contributors are for the most part resident abroad, 
pos will not be submitted to those dwelling outside the United 

ingdom, unless specially desired and arranged for. 

8.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should ocom- 
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5.—Oorrespondents should look for replies under the heading 
‘* Answers to Oorrespondents."' 
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Original Communications. 





A REVIEW OF A CLINICAL STUDY OF 
MALARIAL FEVER IN PANAMA. 


By JogN PkerHaM Bates, M.D. 
Ancon, Canal Zone, Panama. 


III. 
MALARIAL ANEMIA. 


ONE of the distinctive features of the malarial 
syndrome, after two or three acute attacks of fever, 
is the anemia. It rarely fails to manifest itself under 
such circumstances, and if the attacks continue 
irregularly for a month to three months, this feature 
becomes especially marked. The ansemia is in most 
instances characteristic. It is attended by a rather 
peculiar leaden hue of the skin, along with pallor, 
and jaundice of the conjunctiva and mucous mem- 
branes. This feature of malaria has attracted the 
attention of all observers since the earliest times, 
and it is looked upon clinically, and not with- 
out reason, as one of the diagnostic points of 
the disease. Before the discovery of the malarial 
parasite, the cause of the angemia was shrouded in 
mystery. The manner in which the anemia is 
brought about is generally accepted to be in the main 
by the normal habitat of the malarial parasites in the 
red blood corpuscles, and the growth of the parasites 
at the expense of the hæmoglobin and the final 
destruction of the red cells. 

All recognize, however, another factor in the cause 
of malarial ansgmia, at present unknown, that acts 
as a hemolysin. 
apparent inequality in the degree of angwmia in the 
primary attacks of malaria, and the number of para- 
sites that can be detected in the blood of the peri- 
phery. It must account for the grave destruction of 
red blood corpuscles and liberation of hæmoglobin in 
hsemoglobinuric fever, as there can be no relation 
between the,loss of these blood elements and the 
number of parasites which may precipitate an attack 
of this latter syndrome of malaria. 

A recent writer, Rowley-Lawson [1], has noted 
the supposed inequality of parasites, and the amount 
of anemia following in acute attacks of malaria, as 
found by Dionisi and. others, and undertakes to 
explain the hiatus by offering the hypothesis of intra- 
vascular migration of parasites. She assumes that 
the parasites found free in the blood plasma can and 
do re-enter or attach themselves to uninfected red 
blood cells. It is certainly not & very uncommon 
sight in stained malarial blood work to see young ring 
forms free in the blood plasma, or young ring forms 
attached along the margin of the red corpuscles, or, 
again, to see parasites at various stages of develop- 
ment free in the plasma, but that they re-enter other 
red blood cells to continue their destructive process, 
I think is wholly without any basis of fact. In the 
first place, the necessity for such a hypothesis is not 
well taken. As Rowley-Lawson has stated, Dionisi 
noted that the ansemia seen in primary invasions of 


This factor may account for the . 


malaria is nearly always greater in degree than the 
number of parasites that can be estimated in the 
smears of the blood of the periphery would lead 
one to expect. This, I think, is true, but of late 
I have come to regard this inequality as more 
apparent than real. The number of parasites seen 
in the smears of the blood of the periphery is not 
always a fair indication of the richness of the infec- 
tion. As stated in & previous paper, I once held the 
view that the parasites seen in the peripheral smears 
represented the number of parasites throughout the 
circulating medium, to finally have it rudely shaken 
by the death of a patient in whom, by depending 
alone on the blood picture of the smears from the 
peripheral blood, I never once suspected the gravity 
of the case until pernicious symptoms were already 
present, eight hours after admission. 

Marchiafava and Bignami [2], studying the pheno- 
menon of the migration of the parasites from the 
red corpuseles, considered that the phenomenon was 
brought about by the action of quinine on the 
endoglobular parasites. Be that as it may, they 
make use of the phenomenon in quite the opposite 
direction to Rowley-Lawson; that is, to explain 
why the ansemia is often less in degree than the 
number of parasites seen in the blood films would 
indicate. They assume further that the red cor- 
puscles from which the parasites have been driven by 
quinine remain intact and continue to perform their 
function. The extruded parasites—though they do 
not state this specifically—-when free in the plasma, 
cease developing, and are destroyed. This latter 
inference is in keeping with Bass’s findings in cultures 
in vitro that the younger parasites cannot live free in 
the blood plasma for even a short time, and even the 
merozoites are phagocyted unless schizogony occurs 
with uninfected red cells in apposition to the 
sporulating forms. 

Kelch [3] in 1875-76 began a systematic study of 
malarial ansmia by estimates in the reduction of the 
red blood corpuscles during the attacks of fever. He 
determined the reduction of the red corpuscles to 
be in some cases as much as 2,000,000 to 4,000,000 
in a period of twenty-four hours. But as he depended 
on the clinical symptoms alone for the diagnosis, he 
must have included other diseases in his studies, 
notably uncinarial disease. His findings, while true 
in the main, have not been fully confirmed by later 
researches—those carried'out since the discovery of the 
malarial parasite. 

The most systematic study of this phase of malaria 
appears to have been made in Italy, principally by 
Dionisi [4], who, by various studies of the blood 
changes, that is, the reduction of the red cells, variation 
in hemoglobin, the specific gravity, &c., in malarial 
attacks, found the loss of the red cells to be as much 
as 2,000,000 per cubic millimetre in the course of an 
attack lasting from three to four days, or again, a loss of 
1,000,000 red cells per cubic millimetre in a period of 
twenty-four hours. The loss in the hemoglobin value, 
it was found in these studies, corresponded fairly con- 
stantly with the reduction of the red blood cells. 
Rogers [5] later confirmed Dionisi's observations with 
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regard to the equality in the reduction of the red 
blood cells, and the loss of hemoglobin value, and 
offered this characteristic as a point in the differentia- 
tion between malarial ansemia and other secondary 
ansmmias, Dionisi [6] also noted that in repeated 
attacks of fever the reduction of the red blood cells 
began to become less and less with each succeeding 
attaek until the losses ceased altogether, and finally 
there began an increase in the red blood corpuscles in 
spite of recurrent attacks of fever. "This increase took 
place whether the number of parasites seen in the 
peripheral blood smears were few or many. Brem 
and Zeiler [7] studying the hemoglobin value of 
labourers with malaria in Panama confirmed Dionisi's 
findings with regard to the increase of the red blood- 
cells in spite of repeated attacks of fever. They, by 
estimating the hemoglobin value of patients through 
from one to several treated attacks of fever, found that 
after the fifth or sixth attack there was usually a rise 
in the hæmoglobin value over patients in whom there 
had been & less number of attacks. 

In 1910 I began a study of secondary anemia in 
Panama [8]. In the course of this study the work 
extended itself somewhat beyond my expectations. 
Although it was first intended to be confined to 
secondary ansemias of long duration, I later took up 
acutesecondary anzemias, following the repeated attacks 
of primary malarial infection. As opportunity has 
offered the study has been continued to the present 
time. The cases presented for study divided them- 
selves into three groups. First, acute malaria with 
irregular attacks extending over a period of from two 
to three months—outside patients. In these a case 
of haemoglobinurie fever was included, as the ansemia 
of hemoglobinuria, though more grave, is of the same 
acute character as that of the acute malarial type. 
Second, hospital patients with a history of from five 
to thirteen attacks of fever, in which the attacks had 
extended over a period of from three to six years. 
And, third, natives who had spent their lives &mid 
continuous malarial infection with various uttacks of 
fever over this period. This latter group I shall refer 
to under the head of chronic malaria. 

The first one in these groups was a healthy boy 
twelve years old, who had never had a previous 
malarial attack. His infection, a simple tertian, had. 
continued over a period of two months, with irregular 
attacks of fever, and under indifferent treatment. 
At the end of this period his hemoglobin value 
registered 60 per cent. (Dare’s). The attacks were 
here cut short by treatment, and within a period of 
thirty days his hemoglobin value registered 102 per 
cent. (Dare's). The second case in this group was 
a double tertian infection in an American adult with 
one previous attack of fever ‘two or three years ago." 
This infection had continued irregularly for three 
months, with an occasional dose of quinine. At the 
period of his entrance to the hospital his hemoglobin 
value registered 55 per cent. (Sahli's), and his red cell 
count was 2,704,000 red cells per c.mm. of blood, 
with colour index of 1'O7. In the hmmoglobinuric 
case the hamoglobin value registered at the begin- 
ning of the attack 75 per cent. (Dare's). Twenty- 
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four hours later the hemoglobin was again estimated, 
at which time it registered 55 per cent. In the 
second twenty-four hours another estimate of the 
haemoglobin was made, and at this time it registered 
45 per cent., while in the third twenty-four hours 
there was a loss of haemoglobin of about 5 points, or 
it now registered 40 per cent. The loss of hæmo- 
globin here ceased, and as recovery began to take 
place there was some variation in the hæmoglobin 
value of no moment. At the time of his discharge 
the hæmoglobin value had risen to only 45 per cent. 
No red cell counts were made in this case. But, as 
we have already seen, the reduction of red blood cells 
and the hemoglobin loss is about equal in malaria, 
it is reasonable to assume that the loss in the red 
blood corpuscles in this period of seventy-two hours 
was approximately 1,750,000 per e.mm. of blood. 

I shall here take up the cases of repeated attacks, 
all of which had been under good treatment during 
each attack. Four of these were studied. with the 
hazemoglobin estimates alone, and one with both hemo- 
globin estimates and red corpuscle counts, and seven 
with red corpuscle counts alone. Of the first four with 
hemoglobin estimates alone, their hemoglobin value 
was as follows :— 


TABLE I. 
Case 1, with 5 attacks of fever, Hb* value (Sahli's), 75 per cent. 
ie s. t » X » ET 84 T 
» 3 UE 7 ^! DD » ” 85 D) 
33 4 39 12 1? 23 3? 39 81 ,7 
99 5 9> 13 ” 9 31 29 92 ,? 


* Hb = Hwmoglobin. 


In ease 5 a red cell count was made, in which the 
blood contained 5,940,000 red cells per c.mm., with 
a colour index of '87 plus. The remaining seven 
cases with red cell counts alone had had from seven 
to ten attacks of fever. For the sake of brevity, and 
to avoid repetition, I shall here give the minimum 
and maximum counts in these. The minimum count 
in these cases was found to be 4,240,000 red cells, 
and the maximum count was 5,310,000 per c.mm. of 
blood. A number of these counts were repeated at 
twenty-four hour periods for from three to four days 
in order to avoid a possible error from counts while 
the blood volume might be somewhat concentrated 
from restricted diet, purging, and sweating. There 
was no change in these repeated counts, however, 
that could not be accounted for by such errors as 
will naturally arise in making the different counts. 
It is of importance to note that all the hemoglobin 
estimates and counts first made were made from one 
to two days after the patient's admission to the 
hospital, while yet in the midst of the febrile attack. 
However, most of the recounts were made after the 
fever had subsided under treatment, yet little or no 
change in the number of the red cells could be ascer- 
tained by these counts. It is still further necessary 
to note that all the cases here reported were under 
rather unusually good conditions for the Tropics. 
Their hours of labour were regular and not over long, 
usually ten hours a day. They had opportunity for 
good food, and were encouraged to make use of the 
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opportunity. When they were attacked by fever, 
medical attendance was prompt, and if they showed 
any tendency to a severe illness they were sent to the 
hospital for further treatment, where they usually 
remained from seven to twelve days. 

This survey confirms in a uniform way the findings 
of Dionisi [9] with regard to the reduction of the 
red corpuscles and loss in hemoglobin value in acute 
primary attacks of malaria, and the general tendency 
to an upward rise in both of these elements of the 
blood in the course of numerous repeated attacks. 
Apparently this improvement occurs whether the 
repeated attacks are due to relapses or renewed 
infection. 

Thus, in the acute cases a rapid and profound 
loss of the red blood-cells and the hemoglobin takes 
place, to be as rapidly restored when the attacks are 
checked by quinine; while in the repeated attacks 
the tendeney is always upward in spite of the con- 
tinued attacks of fever, until in some cases, as we 
have seen, the red cells and hæmoglobin are restored 
almost, or quite, to normal. 
series of cases to deal with cases in which there 
could be no other factor to cause the anemia than 
malarial infection. I think I have succeeded in 
this effort. 

Hence, I may conclude that where malarial infec- 

tion alone is the cause of anæmia one may expect 
first a sharp and marked loss in the hemoglobin and 
in the red blood corpuscles. When this has reached 
a certain point the losses cease; and if then the 
attack is checked by treatment or spontaneous re- 
covery, in the intervals there will be a rapid rise 
in both the red corpuscles and in the hemoglobin. 
In the next succeeding attack the fall of each is 
usually lessened, and so on, until finally the losses 
cease altogether. Here, then, there begins a reproduc- 
tion of the red cells and hemoglobin in excess of the 
losses, in which the red cells usually share in this 
gain to a greater extent than the hemoglobin. The 
human organism has now reached a stage of toler- 
ance to the malarial poison which ends finally in 
an immunity either relative or absolute. This course 
of malaria is the one pursued among the “old 
timers” in malarious countries, whom we speak of 
as “salted.” 
JA All writers on the subject of malaria describe an 
anaemia which may occur in chronic malaria that 
does not tend to improve within the intervals of 
apyrexia, but, on the other hand, after the attacks 
of fever are cut short the anæmia remains stationary, 
or it may continue to progressively increase. I shall 
consider this form of ansmia in the section on 
chronie malaria. 

Chronic Malaria.—In malarious countries the in- 
habitants dwelling therein are all exposed to malarial 
infection more or less continuously throughout their 
lives. Under these circumstances nearly or quite 
all of the people will be the subject of malarial 
attacks at some period of their existence. In many, 
these attacks occur in childhood and even infancy. 
Of these, such as survive the initial attacks of fever 
by the possession of a hardy constitution or by 
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treatment are often the subjects of repeated attacks 
of true relapses, or of repeated reinfection. Most 
often in those treated the treatment is irregular and 
insufficient, and the subjeet becomes discouraged at 
& never-ending dosing with quinine. He finally 
reaches a stage where, if the paroxysms are severe, 
sufficient quinine only is taken to cut short the dis- 
comfort, and then it is dropped until necessity drives 
him to it again. Fortunately, in those who survive 
several acute attacks a certain degree of immunity 
is established, relative in some and apparently abso- 
lute in others. In the first stages of this process the 
patient merely gains a tolerance to the malarial 
poison in which he may harbour rather large numbers 
of malarial parasites without giving rise to active 
paroxysms. Thus, in Panama [10], in the native 
inhabitants that have been studied, this stage of 
tolerance or latency was found in from 20 to 40 per 
cent. of those examined. This included children of 
school age and a goodly portion of men and women. 
Just how long this tolerance can be maintained with- 
out paroxysm, or how long after tolerance is estab- 
lished until actual immunity takes place, is unknown. 
I presume it varies in different individuals. Sub- 
jects in acquiring tolerance and later immunity, go 
through several attacks of malaria with a certain 
kind of dosing with quinine, in whom each succeed- 
ing attack becomes milder, and the period of 
apyrexia becomes lengthened. In the tertian malaria 
I have seen this process extend over a period of 
eighteen months, to finally cease and never recur, 
although the subject remained in the same locality 
and exposed to infection. In some of the quotidian 
fevers I have known the attack to end in an 
explosion of hsemoglobinurie fever without another 
recurrence. | 

The natives of Panama who have been exposed 
all their lives to malarial infection, and who have 
markedly enlarged spleens, I have for convenience 
classed as chronic malaria. In this class of patients, 
I have gathered from the history, taking in adult 
natives, that the period between active attacks of 
fever have usually been of quite long duration. 
During a great deal of the time in the intervals 
between the active attacks of fever, these people 
must have harboured parasites without symptoms, 
yet in some of the intervals of long duration it is 
necessary to assume that they were entirely free 
from parasites. Thus, young men of from 20 to 
35 years of age will state that they have had fever 
" several times " during childhood and from four to 
five or six attacks of fever during adult life. The 
angemia in such cases as these will be the marked 
feature, together with enlarged spleens. The hæmo- 
globin value is found to range from 50 to 70 per 
cent., and the red blood corpuscle count from 
2,000,000 to 3,000,000 or thereabout. "Their spleens 
are in size, from easily palpable to masses filling all 
the left hypochondrium, and at times extending over 
in the right as well. These very large spleens are 
hard, irregular masses, or, again, they hang down 
as long, tongue-shaped organs. Many of these 
people reach a degree of anemia far below that 
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which is stated here, while others may remain well 
above these estimates. Thus, in some I have noted 
the hæmoglobin value to be as low as 13 and 21 per 
cent., in which the red corpuscle counts are from 
850,000 to 1,703,000 per cubic millimetre respectively. 
Individuals with a hæmoglobin value from 70 per cent. 
downward must be counted as chronic invalids, 
though some of those here noted seem to bear up 
under this condition surprisingly well. 

The general description of these cases and.the 
long train of concomitant symptoms are all suffi- 
ciently described in the text-books on malaria and 
I can add nothing to them here. I am only con- 
cerned with the etiological factors having to do with 
these cases of grave secondary anemia. In a detailed 
study of eleven of these chronic malarias—or. malaria 
cachexias, as some would have been termed—I ascer- 
tained that there was more than one factor entering 
into their causation. By inquiring carefully into the 
patient’s history of previous attacks of illness it was 
found that practically every previous illness was 
simply termed “fever.” It was evident, however, that 
whatever other illnesses they might have had, the 
most of them were unquestionably malaria. By 
continuing the inquiry further into their mode of 
living, it was found that all lived upon a diet low 
in protein value, and often insufficient in quantity. 
Thus, they would state. that they ate mostly 
rice, native fruits, dried codfish, and tubers of 
native growth, such as yams and yucca. Some 
stated that they often made a meal by chewing sugar- 
cane. One of the worst stated that " many times " 
he ‘had gone as many as three days without food. 
This must have been, however, after he had reached 
a stage of invalidism in which he was practically 
unable to go about. Finally, in all the cases studied, 
examinations of the stools disclosed the presence of 
uncinarial infection to a greater or less degree. It 
was further ascertained by treating these people with 
thymol, and recovering and making an actual count 
of the worms, that the anemia corresponded more 
closely to the amount of uncinarial infection than it 
did to the number of the previous attacks of “ fever." 
There were variations, of course, in this respect, but 
it held good as a rule. As is to be expected in the 
presence of malarial infection and uncinarial infection 
in the same individual, the angzmia was usually 
found to be the most grave. In the worst case in 
this series, with several attacks of fever in his life- 
time, and at present sick thirteen months, who on 
admission had a few crescents present in the blood, 
and whose hæmoglobin value was 13 per cent., I 
recovered 896 adult uncinarial worms. While on 
the other hand, in a patient with several attacks of 
fever in childhood and four attacks in adult life, and 
whose hemoglobin value was 50 per cent., I recovered 
68 adult worms. This study was carried out in 
sufficient detail, I think, to enable me to say that 
I have never seen cases of extreme ansmia in Panama 
in what may be termed chronic malaria without the 
presence of uncinarial infection also. I may be 
permitted to add that this detailed study has the 
supplementary evidence of a long observation in 


patients whose stools and blood were examined as 
a routine practice. | 

But while the above facts were being disclosed, 
other cases presented themselves with histories of & 
number of attacks of malaria and, often with positive 
blood findings, in whose stools the examination 
showed an average uncinarial infection present also, 
but their hsemoglobin estimates reached no such 
degree of anemia as noted above. This fact required 
some other factor than uncinarial infection in the 
etiology to explain this discrepancy. This factor I 
think I have ascertained to be poor food; food poor 
in protein value, with a great deal of coarse fibrous 
stuff which requires large quantities to be ingested to 
meet the bodily needs. To illustrate: In the report 
of the Porto Rico Anemia Commission [11], 
Ashford found among the hill people a very grave 
anemia due to uncinarial infection. This anemia 
reached such an extreme degree that the average 
hæmoglobin value was 40 per cent., with red blood 
corpuscle eounts averaging about 2,500,000 per cubic 
millimetre of blood. According to Ashford, malaria 
here was & very small factor in the causation of this 
anemia. The poverty of these people in addition was 
extreme. They were unable to procure any kinds of 
food except such as grew around them—such food for 
instance as I have already described for the natives 
of Panama; but sometimes in periods of financial 
distress their food was limited largely to bananas and 
black coffee. On the other hand, here on Taboga 
Island, in & people who are very similar in race to 
the hill people of Porto Rico, but in & very much 
better financial state than that described by Ashford 
for the Porto Ricans, I found in 104 estimates that 
the hemoglobin value averaged 66 per cent. Malaria 
in Taboga played a considerable part in the causation 
of the anæmia. There were four cases in this series 
who harboured malarial parasites at the time of the 
examination. Fourteen others stated that they had 
"fever" at one time or another in their lives; but 
parasites could not be demonstrated in the examina- 
tion of their peripheral blood. Splenic enlargement 
was present in all the cases with a malarial history, 
but the largest spleen was only 20 cm. in its greatest 
diameter. Uncinarial infection was demonstrated in 
88 per cent. of sixty-two stool specimens examined. 


Some of these infections were very severe. The 


lowest hemoglobin value found in this series of 
estimates in the non-malarial cases was 25 per cent., 
while in the malarial cases it was as low as 10 or 12 
per cent. The food of these people can be stated as 
fair in protein value, that is, while it consisted princi- 
pally of the usual tropical foods, they had beef, fowl, 
and a plentiful supply of fish. 

Here then I have been able to compare similar 
peoples living under similar conditions with regard 
to the exposure to uncinarial infection—the one ex- 
tremely poor, the other fairly well-to-do for the 
Tropics—in which comparison it is shown that the 
average hemoglobin value of the very poor is 40 per 
cent., while in the fairly well-to-do it is 66 per cent., 
or 26 per cent. more in favour of the fairly well-to-do, 
and this in spite of the fact that 18 people in the 
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fairly well-to-do—or 17 per cent.—shówed evidence of 
previous attacks of malaria. I think then I may con- 
clude that food alone, that is poor food, must be 
reckoned as one of the principal factors in the causa- 
tion of the grave secondary ansemias of the Tropics, 
and it also explains the discrepancies already alluded 
to in cases with both uncinarial infection and chronic 
malaria in the same individual, in which some show 
an extreme degree of anæmia, while others average up 
and around 70 per cent., or sometimes even above. 

These findings are in harmony with the observations 
of Marchiafava and Bignami [13] where they state 
that this condition of anæmia does not occur in patients 
whose diet is good, and who are not subjected to exces- 
sive fatigue, or who live under good hygienic surround- 
ings. They are also in harmony with Mannaberg’s [14] 
observations when speaking of malaria cachexia, where 
he stated ‘‘it is almost always the very poor and the 
miserable, who live under bad hygienic conditions, that 
become its victims." 

As I have already stated, all writers describe a 
malarial anemia which may persist even after the 
attacks of fever have ceased under treatment. Marchi- 
afava and Bignami [15] call attention to an anemia 
that not only persists after the malarial attacks are 
cured, but tends to progressively increase, “ post 
malarial anemia.’ While they suggest another factor 
“at present unknown ” as a cause of the progressive 
anæmia, they offer, however, as a possible explanation 
the exhaustion of the hematopoietic organs, notably 
the bone marrow, from long and continued attacks 
of malaria. This explanation is plausible enough, 
but I shall show later that exhaustion of the hemato- 
poietic organs is not the cause. For in all my severe 
angzemias, as soon as the patients were rid of their 
uncinaria there was & decided and satisfactory gain 
in the patient's general condition, and & rise in the 
hemoglobin and red cells. The red cells usually share 
in this gain, as was seen in the secondary ansmias of 
malaria, in greater proportion than the hamoglobin. 
Thus, in the worst case of my series, whose hemoglobin 
value registered 13 per cent., and whose red corpuscle 
eount was 850,000 per cubic millimetre, after the 
recovery of 896 uncinarial worms the hæmoglobin 
value at the end of six months registered 55 per cent., 
while the red cell count was 4,336,000 per cubic 
millimetre, with a colour index of '63. In another 
case whose hemoglobin value registered 54 per cent., 
&nd whose red cell count was 2,704,000 per cubic 
millimetre, with a colour index of ‘99, after the recovery 
of 68 uncinarial worms his hæmoglobin value increased 
to 90 per cent., and his red cell count to 4,760,000 
per cubic millimetre, with a colour index of ‘93, 
within a period of fifty-five days. All the other 
cases responded with equal promptitude after treat- 
ment for their uncinarial infection. Hence it must 
be accepted, that if a patient in the conditions cited 
for the first case in my series can recover, and 
reproduce red cells to 4,336,000 per cubic millimetre, 
there is no exhaustion of the hematopoietic organs. 
And it is then necessary to conclude that Marchiafava 
and Bignami were studying cases in which the 
unknown factor to which they allude was most 
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probably uncinarial infection, as it is now well known 
that Italy is infested with this pest as well as other 
warm countries. 

As herein set forth, I have shown that after acute 
initial attacks of malarial fever the loss of hsmo- 
globin and the reduction of the red blood cells is 
rapid. The loss of hemoglobin in two or three 
months of irregular fever may take place to an 
amount of 40 to 50 per cent. of the normal, and the 
red cells share this loss to the extent of from 2,000,000 
to 2,500,000 per cubic millimetre. After the attack 
is cut short by treatment the recovery of these 
elements of the blood is also rapid. In uncomplicated 
malaria in repeated attacks extending over a period 
of from three to six years, which may with propriety 
be termed chronic, the loss of hæmoglobin and the 
reduction of the red cells, as I have shown, not only 
cease, but tend to increase almost or quite to normal; 
and this in spite of repeated recurrences of fever. In 
the grave secondary ansmias there are other factors 
which enter into their causation besides malaria. 
These are, first, uncinarial infection; and second, a 
state of semi-starvation, not always on account of 
the quantity of food, but on account of its poor 
value. 

Therefore, with uncinarial infection and poor food 
made to bear their due share in the cause of the 
grave secondary ansmias in malarial subjects in 
tropical and other malarious countries, and with kala- 
azar as now excluded, I may conclude that there is 
no such thing as a grave malarial ansemia persisting 
over a long period of time, to finally terminate in a 
distinct entity, malarial cachexia. The term malarial 
cachexia is misleading, and serves only to misdirect 
one’s efforts toward alleviating this truly pitiable state, 
and it ought to be abandoned in medical nomenclature. 

[I wish to thank Colonel Gorgas, Chief Sanitary 
Officer, Isthmian Canal Commission, for his permission 
to publish this paper. ] 
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WEST AFRICAN NOTES. 
By Henry STRACHAN, C.M G., F.L.S., F.Z.S., F.R.A.I,, &c. 
Late Principal Medical Officer of Southern Nigeria. 


(1) Nore on A PORTABLE INSEcT-PROOF Room. 


In view of the number of diseases dependent on 
insect. carriers in the Tropics—particularly in West 
Africa—a portable, eflicient, and inexpensive insect- 
proof room, not only for sleeping, but for dining and 
working in, in the late hours of the day and during 
the night, is almost a necessity for those who have 
to travel and work in such regions. 

For some years I made shift with such a room 
constructed of mosquito netting, but the frequent 
injuries which occurred to such a flimsy structure 
rendered it very soon practically useless. I, how- 
ever, designed a portable insect-proof room which 
I used on a recent visit to West Africa with perfect 
satisfaction. 

It is necessary that such a building should be 
(a) thoroughly efficient for the purpose for which 
it is intended; (b) capable of being rapidly put 
together and taken apart; and (c) of such moderate 
cost as to allow its advantages to be available to 
the great majority of those whose work renders 
such a protection necessary for the preservation of 
health and life in tropical regions. 

The main feature of my portable insect-proof 
room is that it is constructed of '' sectional units,’’ 
which are panels of mosquito-proof gauze, 7 ft. long 
by 34 ft. wide. The woodwork is painted with 
' solignum, a material which is repugnant to the 
attacks of white ants. At one end is a door with a 
strong spring to close it. My own room was 174 ft. 
long, and, of course, 7 ft. broad, and 7 ft. high. 
This was divided by a transverse curtain; one room 
containing bed, table, and chair, while the other 
comfortably contained a small writing-table, and 
chairs. There was also ample room for small, and 
for valuable, articles of baggage. Over the bed- 
room was stretched my tent, and over the front, 
or sitting-room, the tly of the tent. All of this was 
erected in a shed or hut of native workmanship, 
with palm-leaf thatched roof and walls, the roof 
being some 6 ft. above the top of the room, and the 
walls 5 ft. from the sides, thus allowing trunks, 
stores, &e., to be under cover at the sides, while 
the end made a good bathroom. The gauze being 
of No. 16 hole (which I some years ago pointed 
out prevents the passage of even the smallest 
mosquito—an observation which, by the way, has 
been independently recently confirmed by Dr. H. 
Seidelin), admits the maximum of light and air, and 
is far more comfortable to the occupant. than the 
smaller-meshed gauzes which have been popular for 
anti-mosquito work. The absence of the hot 
“stuffy " mosquito-net was a very great comfort 
at night. 

Not only did I benefit by the fact that mos- 
quitoes,  tsetse-flies (Glossina palpalis chiefly), 
which abounded, and the common, filthy house- 
flv, which swarmed in inyriads, were kept out, 
but also by the fact that “ winged ants 7" (termites, 
&ce.). moths, and other insects were prevented after 
lamp-light from interrupting meals and writing. 
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The room was constructed for me by Messrs. 
Conner and Sons, builders, 263, Lewisham High 
Road, S.E., to my complete satisfaction. 

I um so convineed as to the great comfort and 
the protection from illness which are afforded by 
such a portable insect-proof room to all Europeans 
who have to work in tropical regions, either as 
explorers, surveyors, and engineers (engaged in 
railway or waterworks, or in mines), as well as to 
political officers travelling on tours of inspection, 
that I bring the above facts to their notice. 


(2) NOTES oN THE BITES or THE TSETSE-FLY 
(Glossina palpalis). 


The following observations by one who has been 
bitten frequently by Glossina palpalis may be of 
some little interest. | 

The attack of the fly varied strangely. It was 
sometimes accompanied by a loud buzz and violent 
impact, with a sharp and painful stab. At others 
it was so silent and painless that I (on two or three 
occasions) only by chance saw the fly gorging itself 
on one hand (when I was able to capture it with 
the fingers of the other hand), and it not infre- 
quently happened that only the discovery that blood 
was staining the site of the puncture revealed the 
fact that one had been bitten. In all cases, how- 
ever, very soon the puncture was surrounded by a 
weal, sometimes as large as a threepenny-bit, which 
was painful and itching for several minutes. 

I have been bitten hy G. palpulis as far as, or a 
little bevond, a quarter of a mile from a river. 

The flies bite most viciously during the heat of 
the day. mE 

There was no sleeping sickness known to exist 1n 
the area where I was bitten in Southern Nigeria, 
but it was said that cases had occurred some thirty 
or forty miles north of that place. 

It is obvious that there is grave danger of the 
disease gradually extending southward along the 
river valleys. It is noteworthy that the only cases 
which came to notice in the Western (Yoruba) 
Provinee of Southern Nigeria had been infected in 
other countries (such as Fernando Po, Congo, &c.), 
and that although Glossina palpalis abounds in 
the Western Provinee, and trypanosomiasis of 
horses and eattle is common, there appeared to be 
no instance of infection from the few immigrant 
cases (of sleeping sickness) which were detected by 
the Medieal Department in the Western Province 
during the fourteen years that I was there as 
Principal Medical Officer. 


———9————- 


“South African Medical Record,” May 24, 1913. 


Leprosy.—The above number is devoted chiefly to the 
subject of leprosy. There is a leading article on the 
subject ; then a very interesting paper on the “ History of 
Leprosy in South Africa up to the establishment of the first 
Leper Asylum at Hemel en Aarde,” by Dr. Morrow ; then 
another paper on “ The Administrative Side of the Leprosy 
Question," by Dr. Murray ; and, finally, the “ Report of 
the Government Research Pathologist on Leprosy for 1913, 
by Dr. Bayon. (All these papers are worthy of study.) 
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CHILDREN IN CHINA. 


Tuar the Chinese understand how to successfully 
bring up their children would appear to be evident 
seeing the enormous multitude of the population 
which inhabit the central provinces of China—a 
population numbering somewhere about 400,000,000, 
wellnigh a quarter of the human race; although, 
however, the people swarm in number the infantile 
death-rate is not small. The fact that there are 
praetically no unmarried men or women in China 
helps to explain the large number of children born, 
and because polygamy is practised almost all 
women become mothers even should the female 
population outnumber the male. Loss of men in 
war, in dangerous oecupations in times of peace, 
such as in factories, mines, at sea, or on railways, 
&c., is soon made up in countries where polygamy 
prevails, but it takes a generation or two in non- 


polygamous countries to make good the severe 
losses of men in war, &e. 
In China, mothers wellnigh invariably suckle 


their children, and the period of lactation is often 
continued for fifteen to twenty months or more. 
Lactation continued for so long a period would also 
tend to limit the population were it not for 
polygamy. In dealing therefore with the numbers of 
population i in polygamous countries these facts must 
be taken into account. 

Infants in China being breast-fed the question of 
rearing children by other methods would scarcely 
appear to require consideration. Yet this is not so, 
for Chinese children from the earliest period of 
their existence have their natural food supple- 
mented by rice in some form. 

Cow's milk is not used as a substitute for 
mother's milk; for cow's milk is not an article of 
diet in China. "There are few cattle of any kind in 
China and cow's milk is. considered very rationally 
as fit only for calves, and not for human beings. 
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Buffalo milk is more often’ met with; it is seldom 
used, however, as milk, but is made into curd or a 
kind of cream cheese. -Instead of milk, rice in. the 
form of rice water or rice congee (soft boiled rice in 
which both the rice water and the softened rice 
grains are present) is given to children as: a supple- 
ment to their natural food. One. may see a Chinese 
mother feeding her week-old baby with soft boiled 
rice, or rice which she herself has chewed, and 
thereby moistened and softened. The effect upon 
the infant’s stomach is very patent to behold, for 
the distension at times becomes extensive; one 
would expect the infant's digestion to be upset 
thereby, and it not infrequently ensues, for 
'" infantile diarrhea °’ is one of the commonest 
causes of infant mortality. Rice water is an excel- 
lent substitute for milk, but ehewed or soft boiled 
rice is calculated to, and actually does, upset the 
child. Rice water, that is, the water rice is boiled 
in (and given after the particles of the rice are 
removed by straining), is an excellent substitute for 
milk, and especially in cases in which neither the 
mother's milk nor cow’s milk is tolerated. Rice 
water does not eurdle in the stomach, and is there- 
fore free from the evil consequences of milk clotting 
in a stomach which is irritated from any cause. 
European children in the Tropics when the gastro- 
intestinal tract is irritated or inflamed, and infantile 
diarrhoea is present, do well on rice water as a tem- 
porary substitute for cow's milk. | 

A common cause of intestinal ailments in 
children in China, especially South China—that is, 
the districts south of the Yang-tse river—is the 
presence of round worms. Children, whether 
Chinese or European, as young as seven months old, 
may have round worms in plenty, and consequent 
Intestinal flux, with at times mucus and blood 
alternating with obstinate constipation, is. à 
common cause of death in quite young children. 

Trismus nascentium or neonatorum—the lock-jaw 
of newly-born infants, which so long remained a 
mystery us to its cause, has proved a scourge in 
many parts. The infection is by way of the 
umbilical cord; the soiled string and cloth with 
which the navel is tied and dressed, or the nurse's 
hands and clothing, convey the infection, and the 
disease showing itself on the fourth to sixth day 
causes a fatal issue by the tenth or twelfth. day. 
Nor do European children escape; the writer was 
witness of a European child nursed by a European 
monthly nurse dying, on the tenth day, of trismus; 
the nurse eame from a local convent where trismus 
was endemic, and conveyed the infection to the 
European infant. A 

One great conservative factor in infant life in 
China is the fact that the mother carries her child 
on her back; the child is thereby prevented becom- 
ing chilled, and an equable temperature by contact 
with the mother's body is constantly maintained. 
In Britain the mother or nurse used to curry the 
child on the arm with a shawl wrapped round, her 
body and the child; an.equable temperature being 
thus kept up. The child was thereby prevented 
being overheated as happens to-day when a hot water 
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bottle is put into perambulators in cold weather, to 
be followed by a state of cold and chill when the hot 
water cools. The perambulator has proved a source 
of illness in many ways in this country, and its 
most recent pattern, a chair on wheels without 
protection from wet or cold, is the most detrimental 
carriage conceivable. The Chinese, in common 
with all Oriental peoples, have as yet avoided the 
perambulator, but the modern ways of the West 
are penetrating the East in every direction; let us 
hope that this racial destroyer may be shunned and 
avoided by rejuvenated China. 

The '' comforter '" has not as yet found its way 
into China, hence we seldom meet with adenoids 
and the various oral, dental, aural, and thoracic 
deformities which came in with the use of the 
comforter, and will remain with us until the com- 
forter is prohibited by law. 

The mortality due to the widely reported destruc- 
tion of female children when these are '' not 
wanted ’’ is a wholly negligible quantity. No race 
of people cherish children more than the Chinese. 
Their desire for, and fondness of, children is pro- 
verbial, and cruelty to children is unknown. That 
children are often ‘* found drowned "'' in harbours and 
rivers is a fact, but when it is remembered that the 
boat population of China numbers some ten millions 
accidents to children can be readily understood. 
The boat population actually live on the boats; they 
have no shore habitation, but the family has its 
being from generation to generation on the boats. 
Finding a drowned child now and again therefore 
cannot be wondered at, and foreigners are apt all 
too often to ascribe what is an accident to design. 

Searlatina in Southern China is unknown, but 
not infrequently met with in the North. Measles 
in the South is quite rare, but is prevalent in the 
North of China. Diphtheria occurs for the most 
part in sporadic form, seldom in epidemics. 
Rheumatic fever in the South of China is prae- 
tically unknown amongst either Chinese or 
Europeans. 

Small-pox is a great scourge in China, and 
every Chinese expects to have the disease at some 
time. The mortality from small-pox is very great, 
in spite of attempts at inoculation and of vaccina- 
tion. Except at some of the coast ports where 
European methods obtain vaccination is extremely 
limited. 

Enteric is probably universal, and it is possible 
that every Chinese child has an attack rendering it 
immune in adult years. That the Chinese have 
recognized this is evident from the fact that they do 
not drink water unless boiled in the form of 
tea, and as the Chinese make tea it may be and 
is taken freely at any time, and even given to 
children without apparent harm. Tuberculosis in 
all its forms prevails in China to perhaps a greater 
extent than in any other country; the introduction 
of opium smoking was probably due to the presence 
of pulmonary tuberculosis with its attendant cough, 
which opium smoking helps to allay. 


J. C. 
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PROTECTIVE INOCULATION AGAINST 
CHOLERA.* 
By W. M. HAFFKINE. 


(Continued from p. 207.) 





PART II.—IMMUNIZATION OF MAN AGAINST 
CHOLERA. 


The Nature of the Problem. 


Tur foregoing explanations refer to the prepara- 
tion of a stable cholera virus of given strength and 
to the study of its immunizing effect on the lower 
animals, which, under ordinary conditions, enjoy 
natural immunity from the disease. Special re- 
search of a different nature is obviously required 
in order to find out whether the same or another 
virus may be efficient in immunizing man against 
the disease which affects him specifically, and, 
indeed, whether immunization of man against 
cholera is realizable at all. 

When Haffkine undertook the study of the matter 
scientific and medical authorities were divided on 
the latter question; or, perhaps, the balance of 
opinion was in favour of a negative reply. The 
effect, which the results of the inoculations in Spain, 
in 1885, had on the views of the Russian authori- 
ties have been mentioned in Part I. In India 
observers were impressed with the fact that cholera 
had been known to recur in persons who had pre- 
viously suffered from the disease, and who seem- 
ingly had not benefited by what should be a highly 
efficient course of immunization. Others considered 
that the comma bacilli which served for the pre- 
paration of the vaccine were not the primary cause 
of cholera, but only a harmful concomitant of it, 
and that consequently the vaccine could not affect 
man’s susceptibility to a cholera attack, though it 
might affect the rate of recovery from such attack. 

Among authorities in Europe, Pfeiffer and 
Wassermann, Sobernheim, Metchnikoff, Zabolotny, 
and others held immunization against intestinal 
cholera impossible, or at least very unlikely, both 
on grounds of theoretical consideration and on the 
result of laboratory experiments on animals and 
man. Metchnikoff aptly summarized the views 
then prevailing in the following passage :— 

' As we have seen, intestinal cholera of rabbits 
is an intoxieation by the poisons prepared in the 
digestive canal. Now, it has been shown in several 
investigations that vaccination does not protect 
against poisoning of the organism. One can, there- 
fore, easily conceive a priori that an animal, very 
well vaccinated against the cholera vibrio introduced 
into the tissues, may not resist intoxication by a 
poison manufactured in the intestinal contents. 
The experiments described in the preceding chapter 
have given a result which accords with the view 
of authors who conclude that vaccination by live 
or sterilized cultures against intestinal cholera pro- 





* Calcutta: Thacker, Spink and Co. London : W. Thacker 
and Co., 2, Creed Lane, 1913. 
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duced by Koch's method is ineffectual. In the 
memoir in which they treat this subject, Pfeiffer 
and Wassermann come to the same conclusion as 
regards the prevention of this experimental disease 
by means of a very active serum, obtained from a 
person who recovered from cholera. While very 
weak doses of that fluid suffieed for preventing 
choleraic peritonitis in guinea-pigs, considerable 
quantities (up to 5 c.c.) were powerless to vaccinate 
these animals against infection by Koch’s method.” 

Metchnikoff had also been led to the above view 
in another way, namely, by the result of an experi- 
ment on two.men whom Haffkine had inoculated 
against cholera in Paris in 1892, from six to seven 
months previously, and whom, on his departure 
for India, he had occasion to submit to an artificial 
infection, by the mouth, with measured doses of 
cholera virus. The result of the experiment 
appeared to be as follows:— 

‘“ Haffkine's subcutaneous vaccinations, done six 
and a half months before the experiment, did not 
prevent, therefore, either the diarrheic effect of 
the cholera vibrios, or the causation of a condition 
of general malaise. . . If the two persons 
inoculated with  Haffkine's vaccines had less 
diarrhea, they experienced a pronounced general 
malaise, which was absent in a non-inoculated 
individual. Of the two persons who underwent 
Haffkine’s vaccinations, the one who had been 
vaccinated twice was more affected by the vibrios 
than the other, who was vaccinated only once. 

‘* As in the old experiments of Ferrán's, it is in 
no way possible to consider as proved that hypo- 
dermic inoculations of vibrios prevent the action 
of those microbes when they are introduced in the 
digestive canal.”’ | 


The Plan of Research in the Indian Epidemic Arcas. 


It was thus of essential importance to investigate 
first the above question of principle, that is to say, 
to find out whether cholera immunization of man 
was possible at all; and for this reason, throughout 
the author's studies in India of 1893-96, he em- 
ployed the most promising form of vaccine which he 
could evolve, irrespective of the amount of labour 
and technical difficulties which this implied; and 
such a preparation was considered vaccine “II” 
in a live condition. Haffkine had already worked 
out then and used on animals and man, as is stated 
in various publications of the time, the devitalized 
form of that vaccine, namely, the form which, 
lately, has not unfrequently been referred to as 
Kolle’s vaccine; but he held the live variety to be 
by far the more reliable, and this from two points 
of view: on account of its immunizing power and 
of the duration of immunity likely to result from it. 
The latter point was an essential one, as it was not 
known how long an interval of time would elapse 
between the date of inoculation and the occurrence 
of an epidemic in which the immunity of the 
inoculated was to be put to the test, a consideration 
the significance of which appeared clearly in the 
events which afterwards took place in India. The 


superiority of immunization by live vaccine became 
apparent early in laboratory experiments, and 
the fact of this superiority has been confirmed, 
during the last ten years, by experimentalists 
working on various diseases, namely, in plague, by 


` Kolle, Otto and Strong; in typhoid, by Vincent, 


Metcehnikoff and Besredka ; and so on. 

In the course of the years 1892 to 1895, Haffkine 
studied the effects of the above-described two 
live vaccines and inoculated, first, himself and 
a number of his personal friends, so that the 
reaction produced by the injection could be 
carefully observed, and its harmlessness estab- 
lished. Then he extended the operation to 42,197 
persons inhabiting ninety-eight different localities 
in India, viz., in Bengal, Behar, the then North- 
Western Provinces and Oudh, the Punjab, the 
Brahmaputra Valley, and Lower Assam. In 1895- 
96 he inoculated a further 30,000 people in Bengal, 
Behar, Assam, the Central Provinces and the 
Bombay Presidency. It was necessary to spread 
the inoculations in this manner, as it was not known 
exactly where cholera outbreaks might occur, while 
in some of the localities most threatened with 
outbreaks, namely, in Bengal—where were sub- 
sequently carried out the most instructive of Haff- 
kine's operations—he was unable, for a considerable 
time, to obtain assent to his work. Efforts were 
directed to inoculating people under such conditions 
as would afterwards render possible an accurate 
study of results. In this manner part of the 
offieers, non-commissioned officers and men in 
sixty-four British and native regiments were 
inoculated; a proportion of the coolie population in 
forty-five tea estates in Assam, Cachar, Sylhet and 
the Chittagong district; part of the inmates of 
boarding schools and orphanages and of nine civil 
jails; the population of a supervised village of Sansis 
(one. of the criminal tribes) near Sialkot, Punjab; 
inhabitants of Himalayan villages situated along the 
Hardwar pilgrim route, between Naini Tal and 
Mussoorie, and liable to become infected with 
cholera; residents of the suburban quarters (bus- 
tees) of Calcutta, and so on. Elaborate arrange- 
ments were made among these communities for 
recording cholera occurrences for a certain period 
to come; and by 1896 & mass of material was 
collected. 


Some of the Difficulties of the Research. 


It will be easily understood that it was not in 
all parts of India that the author was able to obtain 
the precise conditions necessary for his work. In 
a statement which he made at the First Indian 
Medical Congress in Calcutta, at the end of 1894, 
twenty-one months after the commencement of his 
operations in the country, concerning one point 
which caused him special anxiety, he said :— 

** I could not carry with me a laboratory. It was 
most fortunate for my work that a short time 
before my arrival in India, the Government of the 
North-Western Provinces and Oudh decided to 
found a bacteriological establishment in that part 
of the country, and entrusted it to the able direction 





of Mr. Hankins He and his laboratory were of 
the greatest help to nie during the whole time of 
my work in-the upper part of India. But great as 
was this assistance, it was far from being sufficient. 
] have mentioned already the great variations which 
Lie: eholera. virus undergoes when cultivated in the 
laboratory. For keeping it in the required state, 
It is necessary to pass it constantly through animals, 
in the sume way as vaceine lymph must always be 
taken fresh from a calf or a child, if one wants to 
have 1t at its full power. It is sufficient to say that, 
when I came from Caleutta to Agra for the first 
time, I was able to procure and bring with me only 
six of the required animals. "The most essential 
part of my method, which forms its distinguishing 
feature, could only be carried out, during the whole 
time of my nomadic operations in the country, ina 
most unsatisfactory manner.'', 

Nevertheless, the results ‘obtained, though vary- 
ing in direet relation to the variety of vaccine 
employ ed, the duration of the particular epidemics 
and the lapse of time between the date of inocu- 
lation and the date of exposure to cholera infection, 
all pointed to tlie fact that effective protection was 
conterred by the operation, as will be detailed 
presently. | dE 


Safeguards adopted for securing Accuracy of 
dés e Results. 


The arrangements for a systematice study of ilie 
subject culminated i na special organization made 
m Calcutta, where elaborate machinery a the 
purpose, under the then Health Offieer, W. R. 
Simpson, was kept in operation for a 
months. The facts brought to light in that city 
coincided accurately with ‘those: observed in all 
other parts of India, and muy be said to form the 
basis of knowledge on the immunization of man 
against natural cholera. In’ view of this cireum- 
stance it is, perhaps, desirable to mention the 
particulars of the arrangements by means of which 
the "results were gathered, and the safeguards 
adopted for securing accuracy. The statement may 
be the more opportune as the question of anti- 
cholera. inoculation. has been coming up lately for 
animated discussion, and the precise details of the 
Indian. studies, which were consigned mostly to 
special reports and publications, ure perhaps not 
sufficiently. known. | ! 

The information as regards the arrangements in 
Caleutta ds given in the i submitted by the 
Health Officer Jon July 1; 1896, to the Chairman 
of the Municipal Corporation concerning the first 
twenty-four months of the observations in that city. 
The details of the serviee which was employed in 
the work, and which formed part of the Municipal 
Health Office, are described in the report thus : — 

“The following’ records of the inoculations are 
kept in the Health Office :— 

““(1) A daily register filled up at the time of 
inoculation, Containing name, father’s name, sex, 
Hee, Caste, oecupation, residence and place of 
inoculation: also any relative who may have been 
inoculated. | 
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^(2) An alphabetical register containing the 


names of the inoculated with.the above details, so 


that ready reference can be made as to whether 
u person attacked with cholera has been inoculated. 

'" (9) A ward register showing the residences of 
the inoculated people, so that when any particular 
locality is affected with cholera, the inoculated in 
that locality may be easily. found. 

“Cases of cholera are notified to. the OTT 
Office by the following agencies: the registrars of 
births and deaths of each of. the wards; the sub- 
registrars at the burning ghats and burial grounds ; 
the authorities of the local hospitals, jails and the 
fort; the police; the medical practitioners who are 
asked, in conformity with the Municipal law, to 
notify all cases of cholera on special postcards with 
which they. are provided; and by officers of the 
Health Department. All notified cases are imme- 
diately subjected to an inquiry by the Medical 
Inspector in charge of the district, who has person- 
ally to visit the house and take the necessary pre- 
cautionary measures to prevent the spread of the 
disease. In his inquiry as to the circumstances of 
the attack, he has to fill up a printed form embody- 
ing the necessary information; and one of the 
questions, since the introduction of the inoculation, 
is whether. there are any inoculated people in the 
house, and whether the attacked person was inocu- 
lated or not. This information is at once com- 
murnieated to the Health Office; and when the case 
occurs in a house where inoculated people live, the 
Medical Officer in Charge of the Inoculations im- 
mediately visits. the house, accompanied by the 
Medical Inspector of the district, and makes a 
thorough investigation as to the particulars of inocu- 
lated and uninoculated inmates and the incidence of 
cholera on these respectively. The accuracy of the 
statement as to who is inoculated is checked by the 
inoculation registers, which have already been re- 
ferred to. A list of these cases is given to the 
Health Offieer who periodically visits the cases 
and verifies the results. 

“On two occasions the results have been sub- 
jected to a further serutiny. In July, 1895, when 
the number of houses in which observations had 
been made. was thirty-six, Haffkine re-visited with 
me” (W.. R. Simpson) “ten of the most important, 
which he had not previously seen, and satisfied 
himself. that the returns were absolutely accurate. 
He would have seen all, but he was not well at the 
time. And quite recently, during my absence in 
England, Surgeon-Captain Robson Seott, I. M.5., 
Deputy Sanitary Commissioner of the Presidency 
Circle, made a special investigation on the subject, 
which lasted several weeks. Dr. Mookerjee and Dr. 
Chowdry, of the Municipal Medical Service, were 
specially deputed to assist him in his inquiry, and 
the local Medical Inspectors were asked to give him 
every assistance. The: inquiry consisted in visiting 
affected localities and those in which inoculation had 
been carried out. and in collecting information 
from the members of the households and neigh- 


bours, Which; on being brought to the Health 
Office, was cheeked by the inoculation registers 
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and by the cholera death registers. The result of 
this investigation confirmed the accuracy of the 
previous observations, and Surgeon-Captain Robson 
Seott has furnished me with the following note:— 

'* * In compliance with your request of yesterday, 
I now send you a short account of my visits to 
the bustees in Caleutta during last May. 

'"*'In the beginning of last May, M. Haffkine 
asked me to visit those wards in the town in which 
anti-choleraie inoculation has been performed on 
the inhabitants, with the view of testing the 
accuracy of already recorded observations, and to 
try and find out if any observations had been 
missed. 

‘“* During the eleven afternoons or mornings 
that were devoted to the work, fourteen wards were 
visited, and inquiries were made in 164 different 
bustees and houses. I was either accompanied by 
a Medical Inspector or by the Town Inoculator (Dr. 
Chowdry), and was taken by him to the various 
quarters where inoculation had been carried out. 

'* 3 First of all I found out from the inhabitants 
those dwellings in which cholera had broken out; 
and afterwards the individual residents in those 
particular dwellings were questioned, and their 
statements taken down by me. 

“tI have been able to convince myself that 
the method of recording the observations in Cal- 
cutta is most satisfactory, and that the recorded 
observations are correctly stated. 

'* * D intend to continue these visits to the bustees 
in Caleutta from time to time, and I shall be glad 
to furnish you with any new information I may 
gain. 


Results of the Studies on Man exposed to Cholera 
Infection. 


From the end of March, 1894, to the end of 
December, 1896, 7,908 people were inoculated in 
Calcutta, mostly in the cholera-stricken suburbs. 
The disease visited subsequently eighty-five of the 
houses in which inoculated persons lived, and one 
of the ships in the harbour, the Majestic, part of 
the crew of which had been inoculated. The total 
number of inhabitants in these houses and on the 
ship was 1,895. The details are embodied. in a 
series of tables which comprise the addresses, the 
number of inoculated members in each house and 
on the ship, and the date of their inoculation; the 
number of non-inoculated members; the name, sex, 
age and caste of the individual or individuals 
attacked with cholera, and a statement as to 
whether the attacked had been previously inocu- 
lated or not, and, if inoculated, whether with 

cux 

preparatory vaccine only, i.e., vaccine '* I,” or with 
vaccines ' I” and ‘‘IL’’; the date of attack and 
the interval whieh had elapsed between the date 
of inoeulation in that partieular house, or on the 
ship, and the date of the cholera oecurrence ; and a 
statement as to reecvery, or, in the event of death, 
the date of this. Only one instance of failure in 
a patient inoculated with the two vaccines was 
observed, the attack in that case occurring 688 days 
after the date of inoculation. 





A list of 
tabular form. 

The details of the inoculations performed during 
the month and all oceurrences of cholera in houses 
where inoculated individuals lived were published 


a series of cases is then given. in 


as the events were taking place in a special inoeu- 


lation bulletin. The information included all the 
details summarized in the tables mentioned. In 
this manner the medical and sanitary authorities 
and the medical practitioners of Calcutta, of whom 
many were kcen critics of the method, were kept 
informed of the progress of the work and placed 
in a position to verify the facts. Further, through- 
out the period of investigation detailed reports, 
showing the occurrences of cholera in households 
containing inoculuted members, were submitted 
periodically to the Municipal Council of Calcutta, 
at whose expense the inoculation service was main- 
tained. The Council includes, as is well known, 
a high grade Government officer, a member of the 
Civil Service, as Chairman ; officials of the Govern- 
ment of Bengal; lawyers; officers of the Indian 
Medical Service and medical practitioners; news- 
paper proprietors and editors; house and land- 
owners; members of European and Indian mercan- 
tile and trading firms, &c.—who represent and 
reside in each of the localities referred to in the 
tables. The Municipal Commissioners were thus 
enabled to control the statements embodied in the 
reports. The facts and the whole inoculation sys- 
tem were challenged whenever a Commissioner had 
doubts about them; questions were put officially to 
the Chairman of the Municipal Corporation; the 
matter was debated publicly in the Corporation 
meetings, of which reports appeared in the daily 
press and in the medical papers; and a detailed re- 
investigation was on each such occasion made. In 
the course of these re-investigations a few errors 
were discovered and corrected. 

Had it appeared at any time that the study was 
being impaired by inadequate investigation, by 
exaggerating the results or by minimizing cases of 
falure, or by any other manifestation of careless- 
ness or of bad faith, the progress of the work would 
have been at once arrested, as it depended wholly 
on the confidence which the publie and the authori- 
ties had in the operators. | | 

Another table in the report at once reveals the 
fact that the incidenee of cholera among the inocu- 
lated varied according to three periods. During 
the first four days after the date of inoculation 
cases were observed both among the inoculated and 
the non-inoeulated; after the first four duys there 
was a period of nearly fourteen months (412 days) 
in which three attacks occurred among the inocu- 
lated, while among the non-inoculated, in the same 
houses, eases were taking place at short intervals 
throughout the whole of that period; and from the 
417th day, during the remaining thirteen months of 
observation, cuses reappeared among the inocu- 
lated. As time went on the field of observation 
gradually contracted owing to the usual migration 
of the occupants of suburban tenements. 

Analysing his tables according to the above three 
periods, Haffkine states that :— - 
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(1) In twelve houses and on the ship Majestic 
where cases of cholera occurred during the first four 
days after inoculation—a period in which the pro- 
tective effect of the vaccine gradually asserted itself 
—there lived a total of 123 non-inoculated in- 
dividuals, who had six cholera deaths (4°88 per 
cent.) and four attacks ending in recovery, and 
142 inoculated, who had five deaths (3:52 per cent.) 
and one attack with recovery. 

(2) In the fifty-four houses where cholera occurred 
during the second period, extending over fourteen 
months, t.e., from the fifth to the 416th day after 
inoculation, there lived 539 non-inoculated, who 
had sixty-one deaths (11:32 per cent.) and five 
attacks ending in recovery ; and 279 inoculated who 
had two deaths (0:72 per cent.) and one attack 
with recovery. 

(3) Lastly, in the sixteen houses where cholera 
occurred during the third period, t.e., between the 
417th and 800th day after inoculation, there were 
126 non-inoculated, who had fifteen deaths (11:90 
per cent.) and two attacks with recovery, and forty- 
one inoculated who had six deaths (14°63 per cent.). 

During the immunization period, which occupied 
four days, the number of deaths among the inocu- 
lated was, therefore, 1:39 times smaller than among 
the non-inoculated. During the period of im- 
munity, lasting 412 days, the number of deaths 
among the inoculated was 15°79 times smaller than 
among the non-inoculated; which is to say that of 
every 100 deaths from cholera, which were to take 
place in that period of 412 days, ninety-four could 
be averted by the use of the vaccine. Lastly, 
during the third period, from the 417th to the 800th 
day after inoculation, when the effects of the im- 
munization had vanished, the number of deaths 
among the non-inoculated was 1°23 times smaller 
than among the inoculated. 

Of the six inoculated belonging to the last group, 
who were attacked more than 416 days after inocu- 
lation, five had received only one injection, with 
the first, or preparatory, vaccine; and the sixth, 
inoculated on May 29 and June 8, 1894, and 
attacked with cholera on April 16, 1896, 688 days 
after the first inoculation, had had the two vaccines 
in very weak doses, as was practised before the 
date of the observations made in July and August, 
1894, in the East Lancashire Regiment, at Luck- 
now. It was the latter observations that indicated 
for the first time at what rate the effect of the 
doses with which the inoculations had been com- 
menced in India tended to disappear as time went 
on. Since the summer of 1894 the doses and the 
strength of the vaccine were increased, with the 
object of extending, if possible, the duration of im- 
munity, as will be stated lower down. 

The results observed throughout the rest of the 
country agreed in every instance with and con- 
firmed the Calcutta observations. 

In the 1st Battalion East Lancashire Regiment 
inoculation was carried out in May, 1898, soon after 
Haffkine had begun work in India, and cholera, in 
a severe form, broke out in July and continued in 
August, 1894, that is, during the fourteenth and 
fifteenth month after the date of inoculation. 
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Among 640 non-inoculated officers, non-com- 
missioned officers and men there occurred 120 cases 
(18°75 per cent.) with seventy-nine deaths (12°34 
per cent.); and among the 133 inoculated, eighteen 
cases (13°53 per cent.) with thirteen deaths (9°77 
per cent.). The inoculation had been done with 
vaccines ‘‘ I ’’ and ‘* II ” given in very small doses. 

Among the British troops at Cawnpore, in July 
and August, 1894, thirteen months after inocula- 
tion, there occurred, among 1797 non-inoculated, 
nineteen cases with thirteen deaths, and among 
seventy-five inoculated, no cases. Inoculation in 
this regiment had been done by Mr. E. H. Hankin, 
of Agra. 

In the 2nd Battalion Manchester Regiment, at 
Dinapore and Camp Beta, in July-August, 1894, a 
few cases occurred two to six days after inoculation, 
viz. :— 

Among 729 non-inoculated, six cases with three 
deaths, and among 193 inoculated, no cases. 

On the tea estates in Lower Assam, viz., Kala- 
cherra, Chargola, Pollarbund and Lungla, there 
occurred in the summer of 1895, during the first 
few weeks after inoculation, among 4,747 non- 
inoculated coolies, twelve cases (0°25 per cent.) 
with nine deaths (0°19 per cent.), and among 1,374 
inoculated, all with vaccine ‘‘I’’ only, one case 
(0°07), fatal. 

On one estate only, at Adam Tila, 657 non- 
inoculated remained free from cholera, while among 
the 318 inoculated, all with the preliminary vaccine 
only, there occurred two cases (0°63 per cent.) with 
one fatal issue (0°31 per cent.). 

In the Gya Jail inoculation—first with vaccine 
“I,” and five days later with vaccine '' II,” both 
in small doses—was applied in July, 1894, while 
an epidemic of cholera was in progress. In the 
fifteen days during which the epidemic continued, 
and including the cases which occurred during the 
first days, i.e., while the protective effect of the vac- 
cines was still asserting itself, there were, among 


‘a daily average strength of 202 non-inoculated 


prisoners, twenty cases (9:91 per cent.) with ten 
deaths (4°95 per cent.); and among a daily average 
of 208 inoculated, eight cases (3°85 per cent.) with 
five deaths (2:40 per cent.) Of the five fatal 
attacks, four oecurred within four days after the 
first inoeulation, before the second inoculation was 
done, and the fifth in a prisoner who had both the 
preparatory vaecine and the vaccine proper. 

In the Durbhanga Jail, in April, 1896, inoculation 
was applied, similarly, during the progress of an 
epidemic, but this time one injection only, with 
vaccine ‘‘ II," in strong doses, was given from the 
first. The prisoners had been told to seat them- 
selves on the ground in rows, and every second man 
or woman, as they happened to have placed them- 
selves, was inoculated. After the time of inocu- 
lation the epidemie lasted only five days, but was 
of exceptional fatality. There occurred among an 


average daily strength of ninety-nine non-inoculated 


prisoners, eleven cases (11:11 per cent.), all fatal; 
and umong an average strength of 110 inoculated, 
five cases (4°55 per cent.), with three deaths (2°73 
per cent.). 
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Few operations made by the author within the 
walls of a laboratory exceeded in precision the one 
just described. Its results confirmed some essen- 
tial conclusions which were deduced from previous 
observations; and henceforth Haffkine accepted 
those conclusions confidently as a guidance for his 
future work. 

In the studies described above there is one 
desideratum which a bacteriologist might have 
wished to see fulfilled to a greater extent than it 
actually was, and which the author would have 
endeavoured so to fulfil, had there been at the time 
the necessary requirements at his disposal. That 
refers to the bacteriological examination of the pro- 
ducts of the cholera patients, so as to have that 
method of diagnosis of the disease added to the 
clinieal diagnosis made by the physieians who 
observed and investigated the cases. A baoterio- 
logical examination was carried out on many 
patients under his charge by Dr. Powell, of Cachár, 
and in certain cases by the officials of the Calcutta 
Health Office; but in most other instances such an 
examination was not practicable and was not desired 
by the regimental or jail authorities, by the medical 
officers in charge, by the tea estate managers and 
their medical officers, or by the sanitary authorities 
of the country. The reason of this is that the per- 
centage of doubtful cases in an epidemic of cholera 
is relatively unimportant, as is known to those who 
have ever been in the midst of an outbreak of 
this disease and are familiar with its manifestations. 
As a safeguard, however, against possible mistakes, 
the rule was adopted, on the occurrence of any un- 
certainty, always to record doubtful results against 
the cause of inoculation. Thus, if a doubtful ill- 
ness occurred in an inoculated, it was arranged to 
record this as a case of failure, i.e., a case of 
cholera in an inoculated; while if it occurred in a 
non-inoculated, the doubtful attack was not to be 
taken into account. 

The effect of the anti-cholera inoculation was 
thus established by carefully studying the history 
of and comparing inoculated and non-inoculated 
members of the same households, the same regi- 
ments, the same batches of coolies, or inmates of 
the same prisons. In this way sources of. error 
arising out of privileged social position, sanitary 
locality, good housing, pure food and water, or any 
other adventitious cause of immunity in the inocu- 
lated were obviated. Students of medicine and 
sanitation will, the author believes, find it not easy 
to reply, if they are asked to name, in the history 
of those sciences, a method, whether preventive 
or curative, the effect of which has been estab- 
lished with a greater degree of precision than in 
the case of the method under consideration. 


General Results of the above Studies. 


The facts of general significance revealed in the 
course of the studies detailed above were the fol- 
lowing :— 

(1) ‘‘ Active ’’ immunization, realized by means 
of a purely bacterial vaccine, as contrasted with 
Immunization by means of lymph or tissue of 


another, previously inoculated, animal, was effective 
in application to man. 

(2) Such immunization could be carried out with 
safety during the progress of acute and fatal out- 
breaks, as was, e.g., the outbreak in the Durb- 
hanga Jail; and the febrile and other reaction 
caused by the injection of the vaccine, in the 
doses used, did not increase the susceptibility to 
infeetion among the inoculated and did not aggra- 
vate the disease when an inoculated happened to 
become infected during the progress of that re- 
action or during the days immediately following; 
and 

(3) The development of a rapidly incubating 
disease, such as cholera, could be mitigated or 
entirely averted by applying the same form of 
immunization to individuals previously infected, in 
whom the disease was already in the incubation 
stage. This latter fact, theoretically of a much 
more paradoxical nature than the others, received 
in the next two years (1897 and 1898) extensive 
confirmation in the results of the anti-plague 
inoculation, which was planned upon the results 
of the inoculation against cholera; and the principle 
thus established was adopted for guidance in thera- 
peutic practice and applied in treating diseases 
actually developed, first tentatively, by some of 
Haffkine’s co-workers in India, and subsequently 
by Sir Almroth E. Wright, who learned it during 
his visit to India as member of the Plague Com- 
mission of 1898-1901. It must be mentioned, how- 
ever, that, at the time, the Commission did not 
see their way clear to acquiesce in the validity of 
the discovery and in their official report pronounced 
themselves against the applicability of inoculation 
in the incubation stage of plague. Inoculation as 
a remedy against a condition of infection developed 
beyond the incubation stage has since been exten- 
sively tried, and its effects and degree of actual 
utility in such circumstances are studied in many 
diseases. 

Another feature of the anti-cholera inoculation, 
which was taken into account in devising the plan 
of the inoculation against plague, was that, while 
the incidence of cases of cholera and—parallel with 
this—the incidence of deaths from that disease were 
powerfully influenced by the inoculation, no effect 
of any constancy was observed upon the recovery 
rate of the inoculated attacked, a result which, 
unfortunately, went against the expectations sug- 
gested by a priori consideration of the matter. In 
devising the plan of inoculation against plague, 
endeavours were made to affect favourably also the 
recovery rate; and, apparently in answer to the 
measures adopted, the result proved successful. 

Subsequent work by various experimenters and 
by Haffkine. himself regarding the immunization 
of man against cholera, typhoid and plague was a 
continuation and outcome of the studies of 1890-6. 
As concerns immunization against typhoid, Pfeiffer 
and Kolle, shortly after 1895, undertook the first 
anti-typhoid vaccine operations in Germany. In 
their original publication on the subject the authors 
quote the Indian researches as opening the way 





for further application of the method, and state 
that “as the experiments made to realize artificial 
immunization of man against cholera gave such an 
unexpectedly favourable result, the problem which 
presented itself next was to inquire how man would 
react to inoculation of typhoid bacilli.” The 
examination of the blood of the persons subjected 
to such inoculation showed a certain similarity with 
the blood of individuals who had recovered from an 
attack of typhoid fever, and the authors surmised 
that typhoid inoculation was also likely to be 
effective. “We nre," they state, “the more 
entitled to this conclusion, as the analogous experi- 
ments of Haffkine on preventive inoculation against 
cholera have already stood the test of many 
thousands of practical applications." The interest 
of this statement is enhanced by the fact, 
acknowledged in the above passage, that, at the 
commencement of the Indian investigations, in the 
memoir of 1898, Pfeiffer and Wassermann had 
expressed themselves as not expecting that immuni- 
zation against mtestinal eholera was realizable. In 
England, Wright and Semple started anti-typhoid 
inoculation upon a plan given by the author to the 
former worker. In their paper the writers say: 
'" Haffkine suggested rather more than twelve 
months ago to one of us that the method of vaccina- 
tion which has proved so effectual in combating 
cholera epidemics in India might, mutatis mutandis, 
be applied also to the prophylaxis of typhoid fever.” 
Inoeulation against plague was similarly a direct 
outeome of the eholera inoculation in India, and, 
as already mentioned, was based on the teachings 
which resulted from that work. A further appliea- 
tion has now been given to the same methods in 
the preventive inoeulation against dysentery. 
(To be continued.) 
——_<@>——____—= 


Annotations. 

Malarial Gangrene.—Hammond (Indian Medical 
Gazette, June, 1913) reports two cases of what he 
believes were examples of malarial gangrene. 

The first occurred in a young Hindoo male, aged 19, 
who was admitted into hospital at Maymyo in a 
state of collapse. | 
- On examination of the blood an enormous number 
of malignant tertian rings were found, one corpuscle in 
every three containing these forms, and each infected 
corpuscle often containing two or three rings. The 
spleen was enlarged and hard and extended three 
inches below the costal margin. "The liver was normal 
and the heart and lungs were sound. There was a 
previous history of malaria; no syphilis. On the 
fifth day after admission it was noticed that the skin 
over both calves was becoming dusky in patehes, which 
spread rapidly over the whole surface of the leg, and 
it was obvious that gangrene was threatening. In 
addition to his daily injection of quinine bihydro- 
chloride 10 gr. an intravenous injection of 5 gr. to the 
pint of saline was given, the legs were kept warm, and 
every effort possible was made to maintain asepsis. 
In spite of all precautions three days later moist gan- 
grene became fully established in both lower extremities 
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and the usual train of septic symptoms supervened. An 
irregular lineof demarcation commenced to formin both 
limbs and on June 20—fifteen days after admission—the 
right leg had to be amputated at the knee. On the left 
side the foot sloughed. The patient finally recovered. 
The other case was in & male, aged 25, admitted for 
fever, vomiting, pain, and inability to lift his hands. 
On admission both wrists were dropped, and he was 
quite unable to elevate the hands, which were cold and 
insensitive. Both feet were very cold and inactive, 
and cedema extended as high as the knee on both sides. 
Gangrene of all four extremities, which rapidly became 
moist and septic, developed so that the temperature, 
which had been consistently subnormal, rose on the 
seventh day after admission to one typically septic in 
character. (CEdema of the bases of the lungs became 
pronounced, and the patient sank and died. No post- 
mortem was allowed, so the actual cause of the 
gangrene was not determined ; whether the tissues 
died from venous thrombosis (due to lack of vitality 
and consequent venous stasis) or through sheer in- 
anition from enfeebled arterial supply, or possibly 
arterial thrombosis, it was difficult to conjecture. In 
the first case, the arteries of the amputated leg 
showed. no thrombi, but as Hammond was unable to 
select the site of removal, the knee-joint being chosen 
for the sake of rapidity, it was possible that the artery 
was blocked at a higher level. 

The author draws attention to the fact that an 
interesting point in both cases was, that on admission 
the collapse and continued subnormal temperature 
were the outstanding features, whilst the history of 
malaria was so indefinite that if a blood specimen 
had not been taken the cause of the condition might 
have easily been overlooked. The intravenous injec- 
tion of quinine which usually effects so marked an 
improvement on malarial coma proved very ineffectual 
in both cases. It is probable that the French method 
of sterilizing the limbs with hot air would have been 
useful, but no apparatus was available for the pur- 
pose, and, in its absence, it was impossible to keep 
the patients from developing septic infection in the 
dead tissues. 





Climatic Bubo.-—Gray, in a paper read at the 
Triennial Conference, January, 1913, and republished 
in the China Medical Journal, vol. xxvii, May, 1913, 
No. 3, discusses the subject of climatic bubo. He 
says that of the three sets of groin glands, the 
superficial oblique inguinal, the superficial vertical, 
and the deep inguinal, the first is the group with 
which one is concerned in dealing with this affection. 
The glands of this group are disposed irregularly 
along Poupart's ligament and receive the lymphatic 
vessels from the integument of the scrotum, penis, 
parietes of the abdomen, perineal and gluteal regions 
and the mucous membrane of the urethra. The 
vertical interior group receives the superficial lym- 
phatic vessels from the leg, and the deep inguinal 
glands which are of small size communicate with 
the latter group through the saphenous opening. 

With regard to the first group and the glandular 
enlargements it undergoes from diseases implicating 
the parts from which its lymphatics originate, one 
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has to think of the following causes, viz., malignant 
or,venereal affections of the prepuce and penis, or 
of the labia majora in the female, cancer of the 
scrotum, abscess in the perineum, or any other 
disease affecting the integument and superficial struc- 
tures in these parts or the sub-umbilical part of the 
abdominal wall or gluteal region. The lower groups 
become implicated in diseases atfecting the lower limb. 

Etiology.--The diseases mentioned in the first 
group gave no indication of actually being or of 
having been present in any of the cases seen by 
Gray, nor did any show evidence of malaria, for not 
only did he not find Plasmodium malariæ in the 
blood but quinine injections had no etfect. 

Ás regards climate, a case was seen in October 
and one in November. In these two cases the 
production of the bubo could not have been favoured 
by high atmospheric pressure or by any of the 
deletarious effects of life in a hot climate that often 
result in a certain predisposition in the individual 
which would give him a lessened organic resistance 
to microbic injection. Septic absorption resulting 
from scratch or insect bite can also be ruled out of 
court, for the integumentary area which is drained 
by the oblique glands is that part of the body which 
is kept covered. In addition, how many cases of 
- dhobie itch are seen with a thoroughly septic skin in 
which the inguinal glands show no sign of enlargement? 

Pathology.—All the cases were infections of glands 
of the inguinal group, and not the femoral group, a 
point to be remembered in discussing infective sites. 
Specimens taken out bodily consist of a mass of 
enlarged and matted lymphatic. glands, many of 
which show more or less advanced areas of necrosis. 

Clinically the patient becomes cognizant of a groin 
swelling which does not trouble him much. This he 
attributes to some strain, and hopes it will subside in 
a day or two, during which period he is able to walk 
about. In from three to eight days he seeks medical 
advice, and a strict inquiry fails .to elicit any cause 
for the hard, almost painless glandular swelling. The 
progress of the disease is slow, and rest in bed with 
anti-inflammatory local treatment does not, as a rule, 
effect any amelioration. Blood examination reveals a 
steadily increasing leucocytosis.  Palpation gives a 
sense of bogginess without any. definite sign of 
fluctuation as is found in purulent venereal buboes. 
The temperature is remittent, rising. every evening 
during the first week to 100° F., and subsequently 
to 10l -and 102° F. The patient becomes restless 
and sleepless, and gives a general indication of septic 
infection. No other symptoms present themselves, 
the disease is purely local. 

Medicinal treatment is of little or no use. 
quinine, arseno-ferratose, &c., have all béen given 
with no noticeable effect. In one case Gray gave 
606 intravenously, and in another a course of mixed 
staphyloeoccic vaccine, but was unable to see any 
benefit. As far as his experience goes, the sooner 
an operation is performed and the glands extirpated, 
the more chance will the patient have of recovering 
quickly. , Every gland that ean be palpated must be 
removed. If done early enough, this is easy, as the 
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glandular tissue is only slightly inflamed and the 
subcutaneous tissue is not adherent. The usual 
incision is an oblique one, but in fat abdomens with 
redundant integument a vertical incision is preferable, 
as there is not the same tendéncy for the edges of 
the wound to curl inwards. After extirpation, and 
after the cavity has been made as dry as possible, deep 
sutures reaching to the floor of thé cavity and ap- 
proximating both walls are inserted. A gauze wick 
may be left in for two or three days. Gray sums up 
his paper as follows :— 

Sufficient cases have been found in which there is 
no evidence of venereal disease, past or present or 
even subsequently, to warrant the belief that in 
climatic bubo we have a specific separate disease. 
The term “ climatic " seems inappropriate, but there 
is still not enough evidence to show that idiopathic or 
non-venereal inguinal bubo is in any way better. 

This disease is different from pestis minor in many 
important respects. Its course is slow and non- 
fatal It occurs in men in the prime of life; 
neither contagious nor infectious, and is characterized 
by small foci of suppuration throughout .the gland 





substance. Early extirpation of the glands is the 
best treatment. | 
a ag 
Aotes and Mews. 
TROPICAL DINNER. 


A JoINT dinner of the Section of Tropical Medi- 
cine and Hygiene of the International Medical 
Congress and of the Society of Tropical Medicine 
and Hygiene will be held at the Trocadero 
Restaurant, Piceadilly, on Friday, August 8, at 7 
for 7.80, Surgeon-General Sir David Bruce in the 
EE Tickets, price 7s. 6d., exclusive of wine, 
may be obtained at the Tropical Diseases Bureau, 
Imperial Institute, S.W., and after August 6 at 
the Albert Hall also. Application for tickets must 
be accompanied by cheque or money order payable 
to Dr. A. G. Bagshawe. Members of Congress or 
Fellows of the Tropic: al Society are requested to 
apply early for themselves or guests. 





THE TREATMENT OF BRONCHIAL 


ASTHMA. | 

PROFESSOR Erien MEvER states in the Deutsch: 
med. Wochenschrift, 1912, No. 38, that adrenalin 
treatment appears to be superior to the older 
atropin treatment for bronchial asthma. It is, 
however, but little known that in many eases 
diuretin is able to diminish bronchial asthma as well 
as the cardiac variety, as was first shown.by Van 
den Velden. It is often sufficient to give 15 to 
30 gr. before the time of the anticipated attack 


(evening). The preparation may be given for 
weeks. without any injurious effeets. 

In the discussion which followed the paper, 
Professor Cahn stated that he had. b'en giving 
diuretin in eardiae asthma since 1880, and. that 
he had scarcely had a failure. The dose was 
15 gr. two to three times in the late hours of the 
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evening. He was led to its use by the observa- 
tions in a water-logged cardiac patient that diuretin 


did not increase the diuresis in that case, but 
superseded all narcotics and hypnotics in the pre- 


vention and relief of the nightly attacks of dyspnea. 
Diuretin may be continued for a considerable time ; 
one patient took 865 grm. (= 304 oz.) in the course 
of fifteen months without any harm and without 
contracting a drug habit. 


diuretin for .many years in cases of bronchial 
asthma. The résult is doubtful in purely nervous 
asthma. It is more certain in the bronchitic forms, 


but is especially valuable when the latter variety is 
complicated by cardiac debility. The reason that 
diuretin has not been able to establish itself firmly 
as a remedy for dyspnoea is partly because of its 
inappropriate name, which only indicates one aspect 
of its action, partly because it has been given in too 
small doses. | 


A NEW BRITISH JOURNAL OF SURGERY. 


THE Chairman and Secretary of the Editorial 
Committee of the new Journal, Mr. Moynihan and 
Mr. Groves respectively, state in their circular that 
during recent years there has been great develop- 
ment in all branches of scientific medical research 
and of literature connected with these subjects. But 
in this country, although teaching centres, operating 
surgeons, and scientific laboratories have rapidly 
multiplied, there has hitherto been no periodical 
devoted entirely to surgery. 

On the Continent and in America, on the other 
hand, there are many purely surgical journals, which 
contain most of that original work which always 
marks the advance of every great and practical 
science. 

The extensive circulation of such journals as the 
Archiv für klinische Chirurgie, the Beitrage zur 
klinische Chirurgie, the Deutsche Zeitschrift fiir 
^hirurgie, the Revue de Chirurgie, and the Annals 
of Surgery is striking evidence of the enthusiasm 
for progress in their respective countries, and this 
is the more remarkable inasmuch as some of these 
papers have existed for more than fifty years, and 
command a wide circulation at a high price. 

It is true we possess at home several periodicals 
in which surgical articles appear, but these only 
correspond with the similar general medical journals 
abroad, and cannot give either space or illustrations 
sufficient for dealing adequately with articles of a 
special character, which often embody much 
original research. 

We believe that those who love their profession 
must often regret this absence of purely surgical 
literature in England, as being unworthy of the 
position the British nation should take in regard to 
that progressive science in which Lister, Simpson, 
Tait and many others have done pioneer work that 
has received world-wide recognition. 

It seems to us that British Surgery at the present 
time has two urgent wants :— 

(1) A Periodical devoted solely to Surgery; and 

(2) An Association of those engaged in the prac- 
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tice or teaching of Surgery, or in Surgical Research, 
for the promotion of scientific advance .by regular 
meetings and discussions. (Such a body would, by 
its corporate existence, encourage progress from 
within, as well as make it easier for its members 
to keep in touch with surgical progress as repre- 
sented by similar associations in other countries.) 

The establishment of an Association may possibly 
be facilitated by the publication of the Journal, and 
both may be best promoted by starting the periodical 
for which we now plead. 

Two informal meetings have been held for the 
preliminary discussion of this undertaking, an 
Editorial Committee has been formed, and it has 
been decided that a BRITISH JOURNAL OF SURGERY 
shall be forthwith issued. 

It is the Committee’s intention that this shall 
begin as a Quarterly Journal, with the general size 
and quality of the Quarterly Journal of Medicine. 

It is abundantly clear from the names of the 
collaborators which appear with this prospectus 
that there will be no lack of interest in the project, 
and numbers of valuable papers have already been 
received and promised. For the permanent success 
of the Journal, however, it is clear that a generous 
circulation is also needed. 

The Editors and Publishers therefore make an 
earnest appeal to all those who really desire the > 
advancement of British Surgery to become Annual 
Subscribers. 

Each number will contain between 140 and 200 
pages, will be fully illustrated, and will be made up 
of (1) Original Papers; (2) Critical Reviews—each 
article to be signed by the writer; and (3) Notices of 
Surgical Books, Instruments, and Appliances. The 
general dress and appearance will be of the highest 
character, and the illustrations—which will be a 
prominent feature—will be in the best modern style, 
whether black and white, coloured, or stereoscopic. 

The price of the Journal is fixed at 7s. 6d. per 
quarter, or 25s. per year, to subscribers. 

Orders and Subscriptions may be sent to John 
Bale, Sons and Danielsson, Ltd., the publishers of 
THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 
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COLONIAL MEDICAL SERVICES. 
West African Medical Staf. 
July 11, 1918. © 

Death.—W. H. Langley, F.R.C.S.L, L.R.C.P.1., F.Z.S., 
Principal Medical Officer, Southern Nigeria. 

No transfers. i 
. No resignations. "e ~ . 

Retirement. —R. M. Forde, L.R.O.P., L.R.C.S., Principal 
Medical Officer, Sierra Leone, retires on pension. 

New  Anpointments, — The following gentlemen have been 
selected for appointment to the Staff: K. K. Grieve, M.B., 
B.Ch.Edin., D.T.M.Liv., Southern Nigeria; D. T. Birt, 
M.B., B.S.Durh., Southern Nigeria. - | 

Other Colonies and Prot. ctorates. i 

Miss S. O'Flyn, M.B., Ch.B. Edin., has been selected for 
a as a Lady Medical Officer in the Federated Malay 

tates . | T 


W. T. B. Meade King, M.R.C.S.Eng., L.R.C.P.Lond., 
F. C. Doble, M:R.C.S.Eng., L.R.C.P.Lond., and R: J. A. 
MacMillan, M.B., Ch.B.Edin., have been selected for appoint- 
ment as Medical Officers in Uganda. i 


Aug. 1, 1913.] 


Original Conrmmunication. 





A YEAR’S ANTI-MALARIAL WORK AT 
: KHARTOUM. 


By ANDREW Barrovn, C.M.G., M.D., B.Sc., 
F.R.C.P.E., D.P.H. | 


Director, Wellcome Tropical Research Laboratories, Gordon 
College, Khartoum, late Medical Officer of Health, 
Khartoum. | 


OF late years but few papers have appeared dealing 
with the epidemiological aspect of malaria in Africa. 
Hence it may be of interest to give an account of the 
anti-malarial work in Khartoum for last year (1912), 
considering it in the main, but by no means wholly, 
from the epidemiological point of view. It was, as it 
happens, a specially interesting year, for, so far as can 
be told, the climatic conditions favoured a prevalence 
of malaria, and Khartoum, which has enjoyed a very 
considerable immunity in past years from the disease, 
did not altogether escape, having been visited by a 
small epidemic following the occurrence of a short 
but heavy rainfall. Moreover the town is undoubtedly 
suffering from the fact that, until recently, very little 
attention was paid to the irrrigated areas along the 
Nile to the north, and far outside municipal boundaries. 
These areas were allowed, for reasons into which I 
need not enter, to go from bad to worse, and as a 
result they began to constitute themselves a serious 
nuisance to Khartoum as nurseries for anophelines. 
This will lead me to speak of the influence of 
mosquito immigration, a subject of great importance, 
which has of late received little attention, and, indeed, 
since the pronouncement of Sir Ronald Ross [1] (1905) 
upon it, has scarcely been seriously considered save 
perhaps in India. 

I [2] have already, in numerous papers, considered 
so fully the local conditions at Khartoum as regards 
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malaria and mosquitoes that there is no need to enter 
into & detailed description of the locality of ano- 
pheline breeding places and other matters bearing on 
malarial infection. The accompanying map sufh- 
ciently illustrates most of the points to which I 
desire to direct attention. 

It is, however, necessary to say something with 
reference to the population, as the figures previously 
given (Third and Fourth Reports, Wellcome Tropical 
Research Laboratories) do not now apply. A census 
was taken in the course of the year, and the following 
are the official figures for the civil population of 
Khartoum and Khartoum North over which the 
Sanitary Service exercises control. 


KHARTOUM CITY AND ADJOINING VILLAGES. 








Europeans... Pn si A 1,114 
Egyptians and other non-Europeans 8,645 
. Natives ... " e i "t . 15,963 
Total .. 25,722 

KHARTOUM NORTH. 
Europeans 226 ys M M 22 482 
Egyptians and other non- Europeans 1,467 
Natives ... : KS id on . 15,176 
: Total .. 17,125 
Central Prison (average)  ... s .. 968 
| 17,488 
Grand total for civil population .. 48,210 


In addition there are the British and Egyptian 
army garrisons, amounting in all, according to the 
most recent returns (1912), to 5,507 men, 780 of 
these being British troops—infantry, camel company, 
garrison gunners—Royal Army Medical and Army 
Service and Ordnance Corps. 

I now submit a table giving meteorological statistics 
for 1912. 


TABLE I.—METEOROLOGICAL STATISTICS FOR 1912. 





MONTHLY AVERAGE 





Temperature, degrees Cent. 








Maximum | Minimum 
ESSEN 

any xs nx eu 28:9 137 

ebruary  .. s ide 31:0 14:8 
March 94:5 18:6 
April ... 39:0 20:8 
May ... 49:6 26:0 
June ... 49:9 26:4 
July ... 39-8 26:1 
August 97:4 24:6 
September 89:4 25:6 
October 38:6 24-9 
November 85:4 20:4 
December 29:9 15:9 










Rainfall in 
millimetres 
Humidity* at Direction of 
8 a.m., degrees wind 
| Mean 
21:8 30 N. — 
^ 92:9 N.N.E. = 
| 26:6 N. — 
| 29-9 N.N.E. — 
34:3 N. |. — 
84:3 S.S.W. — 
33-0 S.S.W. 0:4 
81:0 S.S.W. 98:1 
32:5 S.S.W. 17:7 
31:4 N. — 
21:9 N. — 
N.N.E. — 


* This is a little higher than the mean. 


Highest temperature, 46:7 degrees Cent., May 29. 


Lowest temperature, 9:0 degrees Cent., February 20. 


Mean annual temperature, 29:0 degrees Cent, 
Total rainfall, 116:2 millimetres. 
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For these particulars I am indebted to Mr. Addison, 
of the Gordon College Workshops, who has charge of 
the meteorological instruments, and is responsible 
for the daily observations. "There is nothing of special 
note save the comparatively heavy rainfall during 
August. Table II shows how this rainfall became 
operative as a factor favouring mosquito prevalence 
and propagation. 


TABLE II.— DETAILS OF RAINFALL AT KHARTOUM FOR 
AUGUST, 1912. 





Rainfall in 24 hours, 


ending at 8 a.m. Remarks, 



































| | 
C. — Culex. 


August 2 11:3 | Rainfall from 2.50 to 3.30 August 1. 
z 1'1 | Light rain fell intermittently from These are presented in the form of two tables, one for 
Bh p Pie iA 2, to 4 RA rud 3. Khartoum, the other for Khartoum North and, so far 
» 6 19:3 | Rain fell from 4 a.m. to about 10 a.m.  a& anophelines only are concerned, are shown in a 
Very heavy 5 to 6 a.m., very light à à : 
after BAT. graphic manner on the accompanying map, which 
br HW 45:6 | Heavy rain 1 a.m. to 6 a.m. August 7, will be explained in due course. 
api a * aoe after In Table III, which is of a statistical nature, all the 
, 10 jas intermittent: thunder Shower. "Rom three genera of mosquitoes which are commonly found 
19-30 a.m. to 6 a.m. August 10. in Khartoum are considered, ?.e., Culex, Stegomyia 
» 13 1:9 | Gentle rain from 7.45 p.m. to 11.30 p.m. and Pyretophorus. The last-named anopheline genus 
August 12. is represented by a single species, Pyretophorus 
costalis, which, judging from my experience of the 
Total = 98:1 mm. Northern Sudan, must be one of the worst of the 
TABLE III.—MosQuiTO STATISTICS FOR THE Y#AR ENDING DECEMBER 31, 1912. KHARTOUM. 
Number of wells, pits, Number of zeers and | Number of steamers | Number of pools 
&c., infested other small receptacles | and boats infested | infeste SETTARE e Me of 
Month 1 t Ee . oL Rp TREES à collections B Sent yea Last year—1911 
| : (d in the collections 
; € 8. 01 AL, NE A. : B. A. C S A. city. | 
a Emme -———- 
January ..| 2% — | — . 8 | 1 pus | koos i | 2|. | 41] 91 191 | 267 
February 5; 28 2 — |- ^ | doo cy — 0991. 1j—]| 8] 8 385 | 299 
March 21089 «sec a = $ - — | — = | Bie 2 885 2°82 3°28 
April oe. ee duds ee | 4 |o 20| 869 241 = 9-84 
May | 16. = | 2:.—|—;—|-—;.— — |] 2) — 3 86 1:96 2:37 
June 14 I ue -— - de v um 9 — 3 860 1:62 2-60 
July |39 en dp 9p od | iE te ee S "e" 4-56 3-18 
August 70 X 6 30 | — — 5 | -- 2 45 53 | 853 8°67 3:60 
September | 23 — | 06 3; 4 --— — | — — 7 — 16 853 2:81 2:21 
October ; 13 — 1 — |. 6 — 4 | — 1 3 , 29 | 849 1°41 2°11 
November 15 = 2 ae ch d — 2, 2  — 3 | — 25 | 848 1°65 1°07 
December 15 — | 1 — 4 — — | 4 | —- 34 | — 142 | 846 1:65 | 174 
Total 299 E 20 46 | 26 — 16 6 3 | 121 — 828 | 2:82 average 2°46 average 
| | | 
Of the above, the following were outside ne Municipal Boundaries, 
| | | : | 
19 Buri , 2 Buri 1 Buri. | pe Evelyn "| — ,12 Buri 1 Mojgren 
| 3 Tuti 1 Tuti | 1 White 1 Whiite Nile 
Outside | 1 val ms (vi llages ito south of town), | i | Ni le 30 Tu ti 
Municipal | | 1 Sha, mbat | 75 Buri 
Boundardes | | | .9 Daims 10 Dalims (villages to south of town) 
| | 1Tu ti 122 Bljue Nile | Banks (above | Koko) 
| . 80 Blue | 
| Nile Banks | 
| | (above, Koko) | | 
IUE CUL ENS RII ILLE er oe Garon, q4—-— SO ———— 
Total , 23 — | 8 1 — — 1 ' — | — i 47 | — | 239 | 
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It will be seen that it was the rainfall of August 6 
and 7 which was the chief cause of the flooding. 
The surface soil is of such a nature that, when 
thoroughly soaked, it takes on a clay-like consistency, 
loses its porosity, and, where there are depressions, 
presents ideal conditions for the formation of pools 
and puddles. Heavy rain showers, following each 
other at brief intervals, converted some of these pools 
into miniature lakes, great stretches of land being 
ünder water. 

There being no means of drainage, these water 
collections persisted for lengthy periods and, despite 
every effort in the way of petrolage, baling and even 
pumping, not only attracted anophelines, but also 
served as breeding places for them. This leads us to 
& consideration of the mosquito statistics for the year. 
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malaria-carrying mosquitoes. It will be seen that, 
with the exception of the anopheline pool infesta- 
tions, the highest figures both for Culex fatigans and 
P. costalis were recorded during the rainy month of 
August. As a matter of fact, however, the figures 
for the various months cannot very well be compared, 
for the simple reason that latterly it has been found 
necessary to extend the scope of the anti-mosquito 
work, in other words to range further afield and bring 
new areas outside the town into the protected district. 
This is why 142 anopheline pool infestations were 
recorded in December, for it was at this time the 
heavy infestations in the Blue Nile sandbanks south 
of Koko village, and more especially in the so-called 
'" Gereif Swamp " (fig. 1) were discovered. Of these 
more anon. It is to be remembered that these figures 
in the main refer to the finding of larve. 

Table IV represents the findings at Khartoum 
North. Here again, August and December furnish 
the highest figures for anopheline infestation, and for 
the same reasons. In addition, however, April and 
May show more than the average number of pools 
infested. The April infestations were chiefly found 
in river pools, while those in May demonstrated the 
pernicious effect of the area of cultivated land oppo- 
site the Buri sandbank, an area which should never 
have been permitted so near the town, even though 
there is a bare stretch between it and the nearest 
dwellings, though this is not shown on the map (vide 
infra). It is about the end of April that the heavier 
pumping begins and there is more water to be got 
rid of. 

Of the total 473 anopheline infestations recorded 
for the year, no less than 305 occurred outside the 
municipal boundaries, which, though now being ex- 
tended on the north and east, were in 1912 bounded 


on the west by a line passing through the Mogren 
Point, on the east by one passing just to the east of the 
water-works and to the west of the farm at Khartoum 
North, and on the north by a line passing between 
the villages of Khogali and Sababa. The search is 
so constant and unremitting that it is but rarely 
breeding places are missed and the larve are enabled 
to enter the pupal stage. Still more rarely, and then 
usually as the result of an oversight, or of careless- 
ness on the part of a native inspector, do breed-outs 
occur, as evidenced by the presence of empty pupal 
shells. These statements are illustrated in Table V. 


TABLE V.—KHARTOUM. ANOPHELINE INFESTATIONS WHERE 
Pupw or Pupan SHELLS WERE FOUND, JANUARY 1 TO 
DECEMBER 31, 1912, 


es Situation Pup SD 
April 11. ** Felueca," near River Bath 1 — 
at British barracks 
May 12. Buri (river bend) 1 — 
August 26. Waterworks, Buri 1 — 
September 28. Tuti  ... 1 — 
November 17. Buri (one of 5 pools) `. 1 1 
A 23 n a Ms ad sa 2 m 
a 25  ,, io 7r a ses 1 1 
" 26 Tuti "m as a 1 — 
December 4. is "- See Ma ee 1 — 
^ 10. Sand bank above Koko .. 20 — 
- 14. Swamp near Gereif (first in- 70 70 


spection) 
In all these infested waters larve were also found. 


I do not say that there may not have been in- 
stances of larve developing into pups and of pupe 
becoming empty shells in addition to those stated, 
for work of this kind cannot be absolutely perfect, 
and breeding places will sometimes evade the detec- 
tion of the most skilled and careful inspector. Still 


TABLE IV.—MosquirO STATISTICS FOR YEAR ENDING DECEMBER 31, 1912. KHARTOUM NORTH. 



































Number of wells, pits, | Number of zeers and Number of steamers Number of on Permanent 
&c., infested other small receptacles and boats infested infested water Percentage of 
Month I Be S ——L— ("m the ^ Mise uh Mm Last year—1911 
cis [|t | s. Ad oO . Be OT. ARS Pe s ja teen ERUNT 

| | EDI OHNE 
eee commen a —áá——— || —— —— eee ee — —— | — a  — ——  —— — ELEC GM es e —  áÀ —] —— —' —— HÁ— eee ee ee 
January ...| 18 | ed mae d Meu VBE uec Nonium S do ee | 3 | 221 5:88 10:14 
February ...| 10 |, —  J — 2 | 1 — , 1 — | 1 — | — — 229 | 4:50 | 10:55 
March  ..| 14 | — — | — = — 1 — — 1 — 9 221 | 6:25 | 10°55 
April ee) es aan ee 2 a — de x x s. E 2 | — | 14 | 994 | 9-89 5:45 
May wel cde ate a Mo dd 2-. xm 3 wo 6 le 9s “eas. a 711 o | 9:09 
June eS ae. else ai. 1s qr. qc es. t vele 01! 2j — T usse 5 | 226 | 2:65 | 6:36 
Juy |. 6|— —|—-|—,—|-— -'—|s|nil-]|same| za ' 95 
August ; 7 pes 2 4 2 — 9 p.d d 18 — | 28 226 | 3:98 | 9°54 
September | 12 | — | — 3 ]: «2 3 1 1 1|-—, 2 | 226 5:30 14:09 
Octobr ..| 5 | — — | — Foss Bog Gr 2 | — | 8 | 226 | 2-21 | 1000 
November... {| 11 — — 1 — | 9 l —  — 1 2 — 8 226 | 4:97 | 7:12 
December... 3 | — , -- | 1 —]—:)/—-]|-—| 3| t | 24 | 226 1:82 4°54 
——— | areas SER BOE Iul UL SS Pee Sont SEM MEN UNE 
Total 127 | 21 6 | 55 | 2 | 119 | 4'66 average | 8-96 average 

| | 
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one knows from experience and the results of this 
systematic warfare that the figures are not far wrong, 
and it is worth while considering for a moment the 
condition in which Khartoum would have been during 
some of these months had not the mosquito-breeding 
operations been, so to speak, in many cases nipped 
in the bud. 

The inspecting staff is small, especially during the 
leave season, which, naturally, is during the summer 
and consequently (if there is any rainfall worth 
speaking about) in the rainy months, and the area, 
even within municipal boundaries, large. Some parts 
of it are not readily accessible, and at certain times 
of the year, owing to the rise and fall of the river, 
the conditions alter from day to day. The work of the 
Khartoum Sanitary Service should, strictly speaking, 
not extend beyond these boundaries, and yet every 
year it has been necessary to go further and further 
afield. It was thought that, by controlling an area 
reaching from the so-called Mogren Point to the 
place where the Blue Nile turns sharply to the south 
opposite the village of Koko, Khartoum city would he 
efficiently protected ; but this has proved erroneous, as 
shown by the discovery of the heavily infested banks 
to the south of Koko and more especially of the 
curious khor or swamp near Gereif, the pools of which 
were not visible from the river, and which was indeed 
only discovered by accident, and then found to be a 
veritable hotbed of mosquito life. 

In future it will be absolutely necessary at low 
‘Nile to include a point at least two miles from 
Khartoum as the crow flies within the inspection 
area. 

Similarly, at Khartoum North, the defensive 
operations have had to be pushed further and 
further north, till now, as shown by the map, they 
have reached the Government Farm and the river 
sandbanks which form near it. 

This map is instructive in avers ways and 
merits a few explanatory notes. The river sand- 
banks, the pools in which form the most important 
breeding places for anophelines, are shown as areas 
marked off from the river by dotted lines. The 
larger are distinguished by letters as follows :— 

F.B. == Ferry Bank; T. N. = Tuti North; C.B. * 
Channel Bank; T.S. = Tuti South; T.W. => Tuti 
West; B.B. = Buri Bank ; K.B. = Koko Bank. 

In addition there are strips between the Ferry 
and Channel Banks and in front of the British 
Barracks and of Koko village. 

It must be remembered that the Blue Nile usually 
begins to rise early in May and to fall early in 
October. 

A riverine area to the south- -west of Khartoum and 
hatched with oblique lines indicates the site of the 
so-called Gereif Swamp, to which reference has 
already been made. 

The hatched strips along the river banks, with the 
exception of that which forms part of the Govern- 
ment farm, represent land irrigated by the natives, 
either by means of the sakia wheel or the shadoof 
(weighted pole and bucket), and are of practically no 
importance from a sanitary standpoint, save in so 
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far as they may serve to attract mosquitoes. The 
larger areas, on the north-east of the map, hatched 
in horizontal lines, indicate land cultivated by means 
of pump irrigation and the use of irrigation channels 
or " gadwells ” as they are called. These, and more 
especially that at Khartoum North, opposite the 
Buri sandbank, are of very great importance from 
the point of view of the hygienist. I have already 
mentioned the pernicious influence of the larger 
farm. Quite apart from its affording breeding-places 
for mosquitos unless very carefully controlled and 
very well managed, I wish to insist upon its acting 
as an attraction centre for these insects. This is a 
role played by cultivated land of this class which 
I am inclined to think is too often forgotten. By 
constant and unremitting care mosquitoes may be 
prevented from breeding out in such an area, they 
may even be prevented from finding any suitable 
breeding-places, though this is difficult; but they 
cannot be deterred from visiting such an area 
in search of food unless one ranges far afield and 
destroys their broods in places from which, if left 
unmolested, they would speedily invade the culti- 
vated land. When such invasion takes place, if no 
breeding pools present themselves, the anophelines 
will seek other quarters in the neighbourhood and, 
if infected, may give rise to cases of malaria. It is 
in such a case that trap pools are found of special 
value. The evil influence of the farm in question has 
been mitigated to some extent by the establishment 
and maintenance of a dry zone immediately to the 
west of it. This zone is broken only by the chain 
of dwellings along the river bank. Otherwise it is 
perfectly bare and is usually swept by a north or 
south wind, which possibly explains why so few 
cases of malaria occur in its vicinity. (As previously 
stated the map is not correct in its delineation of 
this neighbourhood: It shows building plots on 
which, however, no houses have been erected.) As 
a rule during the winter months the mosquitoes are 
carried by the north wind from the farm to the 
Buri pools, where they endeavour to breed out. 
I believe they usually reach the farm by working 
along the eastern bank of the Blue Nile from 
Karkoj village via Koko. It has been discovered 
that at Karkoj village there are disused brick works. 
Here the borrow pits have been sunk in the bank 
below the level of high Nile and consequently at 
certain seasons seepage occurs and produces ideal 
breeding-places for mosquitoes. 

The anopheline infested waters for the whole year 
are marked upon the map in the form of black dots, 
black circles, circles with crosses, and numbers. On 
the farm and throughout Khartoum and Khartoum 
North the black dots have been used, each represent- 
inga separate infestation. In the case of the town 
areas this serves to bring out the relationship of the 
infested water collections to the red dots, which indi- 
cate cases of locally acquired malaria (see Appendix). 
The total sandbank infestations are indicated by 
means of numbers, as are those which were found at 
the Khartoum Dockyard and some of which occurred 
on board steamers and boats (see Tables III and IV). 
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In the case of sandbanks, and also elsewhere, the 
infestations where pups were found are represented 
by black circles, while a black circle with a cross 
surmounting it indicates a hreed-out, as evidenced by 
the presence of empty pupal shells. These pupal and 
pupal shell infestations are included in the number 
stated. - Thus in the large Buri sandbank extending 
from the ice factory to the bend in the Blue Nile there 
were one hundred and eleven infestations throughout 
the year, in five of which pups were found, while in 
two out of the five pupal shells were discovered. On 
the bank of Koko thirty-eight infestations are noted, 
of which twenty showed pupe. 

In the Appendix further details of the infestations 
will be found, and more especially a consideration of 
the dates when they were discovered. This will be 
found to furnish interesting information regarding the 
relationship, so far as time is concerned, of some of 
the infestations and some of the cases of locally 
acquired malaria. 

Attention is drawn to the comparatively large 
number of infestations found on the privately owned 
farm at Khartoum North. This would have been 
„much greater had there not been constant supervision 
and a useful system of trap pools in operation. It is 
worthy of note that at the Government farm, where 
greater care has been exercised, especially during the 
last eight months of 1912, not a single anopheline 
infested water was found.. It is only fair to state, 
-however, that this farm has not received the constant 
attention from the sanitary inspectors that has been 
bestowed upon its nearer and more dangerous rival. 
Hence infestations may have been missed from time 
to time: Elsewhere I [3] have entered fully into the 
faulty conditions obtaining in irrigated areas in the 
Sudan, and hence there is no need to consider these 
here, but something may be said regarding the river 
pools. These vary greatly from year to year as 
regards size, position and number. Last year was 
. exceptionally bad fer them, Those at Gereif were 
quite peculiar, there being here a kind of khor' formed 
at low Nile by a bend in the river. (Figs. 2 and 3.) A 
stony area which speedily becomes grass grown is un- 
covered and, the surface being irregular, numerous 
pools, screened by grass and often with grass growing 
in them, form in the bed of the khor. A more ideal 
nursery for anophelines it would be: difficult to con- 
'ceive. 
. banks have clay-like, rather than sandy bottoms, they 
are preferred as breeding grounds, possibly because 
"the water in such pools is usually clearer, possibly 
because the larvæ find more food in them. l 

Speaking of larvæ I may say that, so. far as those 
of P. costalts are concerned, I have made a few obser- 
vations on the diagnosis of their sex by the method 
described by Helen A. Adie [4] for eertain anophe- 
lines. I have been able to confirm her findings. It 
is quite easy to recognize the future male by the 
brownish oval tumidity representing the testis and 
sac on either side of the sixth apaonates begun 


' Khor is a word in common use CHÍ Africa and signi- 
fies a dry or partially dry watercourse. 
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Larve showing these eventually turn into male 
imagines. 

In a previous paper I [5] discussed ilie rôle of 
steamers and native boats as. introducers of mosquitoes 
both in the larval and the ?mago stage. They were 


again operative throughout the year, but once the 


quarantine station with its zeers and trap pits beeame 
an established fact, a marked improvement resulted, as 
indeed had been foretold. The site of the station is 
shown on the map as a red square. It is a little to 
the east of Mogren village, near the Mogren Point. 
The situation is very suitable, as the reclaimed land 
to the south, no longer flooded at high Nile, is still 
destitute of human habitations, and mosquitoes driven 
ashore either hang about and lay their eggs in the 
zeers and pits, are destroyed at the station, or, while 
the north wind is blowing, get carried over to Tuti 
Island, where they can do little damage, and where 
their broods’ are found and killed. Moreover, it so 
happens that from the station there is an extensive 
view up the White Nile, so that steamers can be seen 
approaching a considerable time before they are due 


at. Khartoum. 


Last summer trains were for the first time found 
to be operative on a considerable scale as mosquito 
vectors. Trains from the north pass close to the 
anopheline-ridden farms of which mention has been 
made. Those from the south pass alongside the 
Tayiba cultivation’ near Wad Medani, which for a 
time also harboured anophelines. It is no wonder 
then that they served to introduce these’ pests. 
Observe the incidence both of anophelines and of 
malaria cases round the Central Station. Mosquitoes 
of the sub-family Megarhininz were found there. 
They have not. hitherto been discovered in the Sudan 
and must have been introduced by the railway. It 
will probably be necessary to establish a quarantine 
trapping station here also, at least during rainy 
seasons. 

In this connection I was interested to find that 
Gill [6] describes an invasion of murree in the northern 
Punjab due probably, or at least possibly, to the con- 
veyance of anophelines in the adult state by means 
of carts and vehicles. As regards the district he in- 
vestigated he concludes this “the rate of diffusion of 


&nophelines may be greater than might be anticipated 


from their powers of flight alone." I should not 
wonder if this were found to be very generally true. 
It is most certainly the case in and about Khartoum. 
I had hoped to enter a. little more fully into the im- 
portant question of immigration, but I found my data 
are insufficient to enable me to discuss it in anything 
like an exhaustive manner, while the difficult mathe- 
matical problems involved tend to deter one from 
making the attempt. While L am still in agreement 
'as a general rule for 
practical purposes, if the area of operations be of any 
considerable size, immigration will not very materially 
affect the result," it must be recognized that at 
Khartoum the problem is complicated by the part 
played by steamers, boats and possibly trains. More- 
over, the river pools may be likened to the connecting 
links of & chain or chains of breeding places. In 
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practice it is impossible to get to the distal ends of 
these chains, for they stretch far afield to the north 
and to the south-east. One can only deal with them 
up to a certain distance from the town, and hence 
there are always foci of possible infection at no great 
distance beyond the outermost of the treated pools. 
I do not think there is much emigration to be con- 
sidered. For various reasons the mosquito current 
sets towards Khartoum both from the north and the 
south. It is possible that during the rains what 
Ross calls "flock migrations” occurred, but being 
absent from Khartoum at that time I can record no 
personal observations on this point. There is no 
doubt that Melville [8] is correct when he says: 
"However energetic and systematic an officer may 
be, he need never hope to eliminate all the malaria- 
bearing mosquitoes, nor even all the harmless indi- 
vidual members of that family, in his station. A 
station can be malaria-free without being mosquito- 
free, and life can be easily supported even where the 
gnat occasionally winds his sleepy horn, as long as 
the music is not too insistent." At the same time, 
so far as Khartoum is concerned, the cordon will 
every now and then be pierced, and one or two cases 
of primary, locally acquired malaria will remind the 
health officer that his persistent foes are still on the 
alert and have at all times to be reckoned with. 
Malaria Cases.— Eighty-seven cases of locally ac- 
quired primary malaria were notified throughout the 
year. The following table showing the monthly dis- 
tribution of these cases indicates that the great 
majority followed the rainfall of August :— 


1912 Number of cases 

January 

February ... — 
March 3 
April 4 
May... 2 
June 1 
July... 2 
August 7 
September ... 44 
October 7 
November ... is is 2 TA uc x 
December ... "T nus s m .. 183 


Of these cases 62 occurred in Khartoum and 25 in 
Khartoum North, the latter being distributed as 
follows:—3 in March, 2 in May, 1 in July, 8 in 
August, 10 in September, 2 in October, 1 in November 
and 3 in December. Thirty-six of the total 87 cases 
occurred amongst the civil population, 20 amongst 
men of the Egyptian Army and the remaining 31 
amongst British troops. 

There were no deaths amongst these cases, the only 
fatal case of malaria recorded during the year having 
acquired infection outside Khartoum. 

I am far from saying that there were not more 
primary, locally-aequired cases than the 87 recorded. 
I think it very probable that cases occurred amongst 
the native population. which were never returned. 
Indeed, at the time when the anopheline infestation of 
the pools at Buri was at its worst, inquiry showed 
that there were some cases of fever in the neighbour- 
ing villages, and I made representations to the Sudan 
Medical Department which resulted in a distribution 
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of quinine being made there. It would have been 
interesting to conduct a “ spleen ” survey amongst the 
children in this locality, but for several reasons this 
was not possible at the time. Still, I think the figures 
stated give a very fair idea of the state of the town as 
regards locally acquired cases. There was, of course, 
a large number of imported cases, and these, and more 
especially carrier cases, doubtless play an important 
rôle as reservoirs of the virus. In this connection a 
recent very interesting paper by Firth [9] may be 
studied with advantage. In Khartoum an effort has 
been made to ensure a full three months’ treatment 
with quinine for all infected sailors and employees in 
the steamer department. There were two types of 
malaria present—quartan and malignant. Curiously 
enough benign tertian was not represented and the 
majority of the cases were due to P. falciparum. 

The few cases occurring scattered throughout the 
year do not call for much notice, and perhaps suffi- 
cient has been said to explain the outbreak in 
September. The cases in December were rather inte- 
resting. They all occurred amongst the British troops, 
and the most careful search with the free use of traps 
failed to reveal any anopheline infection of the barracks. 
Further, the anopheline-infested area at Buri had 
been put out of bounds, while there was nothing to 
show that infection had been derived when the men 
were in camp near the Shabluka Cataract on the main 
Nile. After going carefully into the matter with 
Major Forrest, R.A.M.C., the Senior Medical Officer 
British Troops, we were driven to the conclusion that 
these were recrudescences of slight or masked cases. 
It appeared certain that these men were infected in 
August and September, but had either suffered so 
slightly that they had not reported or had dosed them- 
selves with quinine bought in the town, thus keeping 
their fever in abeyance for a time. As soon as the 
cold weather set in, however, these cases relapsed and 
came into hospital. The distribution of cases in the 
different barrack rooms and quarters was kindly 
worked out by Major Forrest, but it was found to 
be very general and there was nothing to indicate any 
local determining cause. 

The earlier cases amongst British troops, i.e., those 
in September, were easily explained by the presence 
of a huge rain pool immediately to the south of the 
barracks. Such sheets of water, of course, attracted 
mosquitoes from afar, while the prevailing S.S.W. 
wind favoured their being wafted into the town from 
the central railway station, and also possibly from 
Karko) and other places far outside the municipal 
area. British regiments invariably have amongst 
them men who have suffered from malaria elsewhere 
and who often relapse with the advent of the cold 
weather. One would now direct attention to the 
close association between the anopheline infections 
and the malaria cases. This is shown all over the 
area under consideration, the anopheline infections 
being marked on the map in black, the malaria cases 
by red dots. It is, I think, very instructive to see 
how the black dots and the red dots are grouped. A 
graphic display of this kind saves pages of description 
and speaks for itself. On the whole, considering the 
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determined anopheline onslaught, I think Khartoum 
escaped fairly well, but the least relaxation in 
vigilance, the least slackening in the work, would 
undoubtedly have been followed by calamitous con- 
sequences. At one period the defence was partially 
overwhelmed, with results which are self-evident. 
There is nothing to prevent another season of heavy 
rain, and hence it is very essential that levelling up 
and drainage operations be taken seriously in hand. 
For years one has preached this doctrine, but the 
question is a difficult one from an engineering stand- 
point, and there is a woeful scarcity of funds. Some- 
thing has been done in the past, but more is required 
if the public health is to be safeguarded. 

A word as to the use of larvicides. Petroleum has 
its limitations, for in pools exposed to a high wind it 
gets blown aside, leaving an untreated water surface 
on which mosquitoes readily lay their eggs. Hence 
we have come to rely more or less on such a prepara- 
tion as sanitas-okol, which answers admirably. 
Recently we have been experimenting with a new 
preparation—-izo-izal, into the larvicidal properties of 
which Mr. King, our entomologist, has been making 
an inquiry. This is not yet complete, but, so far, he 
has found that it kills or at least renders moribund 
all larve of P. costalis in half-an-hour when in a 
strength of 1 in 30,000. In 1 in 40,000 it is effective 
in one and a half hours. Pup require a stronger 
emulsion. Owing to its higher price it does not seem 
to possess any advantage over sanitas-okol, which, as 
stated, is a very satisfactory larvicide. 

Creosote has also been tried, but does not seem to 
have any special virtue to commend it, though perhaps 
a more extensive trial is required. I employed it 
after reading what Drs. Maynard and Murison [10] 
had to say regarding its use. According to the latter 
it is not so affected by the sun's rays as petroleum, 
and the film which it forms lasts much longer. He 
does not use it emulsified with soap in the manner 
advocated by Maynard. 

The steamer quarantine station has been mentioned. 
It has proved most useful. For dealing with adult 
mosquitoes in the cabins and holds we employ the 
method of cresyl fumigation described by Bouet and 
Roubaud [11] and in addition use the special spray 
together with the “ Mücken ” fluid which Giemsa [19] 
recommends. This consists of a special tincture of 
pyrethrum, soft soap and glycerine, the fluid being 
diluted for use with twenty times its amount of 
water. 

As stated, it may yet be well to have a similar 
quarantine or trap station at the Central Railway 
Station. "Trap pools on the farm at Khartoum North 
have proved exceedingly useful. They not only 
indicate the presence of anophelines, but limit their 
breeding operations if they are few in number. 
Figs. 4 and 5 show the type of trap used in houses. 
It is on the lines of those advocated for sandflies, and 
consists of a wooden box lined by a dark material or 
painted black inside. There is a hinged door closing 
it below, and in this flap door there is a hole which 
can be closed by a metal slide and through which 
fumigation can be conducted. An inspection door 
guarded by mosquito netting completes the simple 
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apparatus, which has, now and then, proved useful 
and would, I think, be certainly valuable, given any 
great prevalence of anophelines. As Dr. Beam has 
pointed out to me, the type would be improved by 
altering the position of the flap door, and putting in 
a glass front guarded by a wooden flap. This would 
greatly facilitate inspection. 

Lastly, I would again lay stress on the danger of 
irrigated areas generally, and on the part they play 
as attraction centres.’ When the Gezira to the 
south of Khartoum is irrigated on a large scale, the 
Sudan Government will be face to face with a very 
serious problem. It is not, however, one which 
cannot be solved. With due care, the wise expendi- 
ture of the necessary funds, and the stringent 
enforcement of existing rules and regulations, it 
should be possible to carry out such work without 
any very great danger to the health and welfare of 
the community. 

The lesson which has been learned in Khartoum is 
that in this anti-malarial warfare the motto must be 
defiance, not defence. It is necessary to go out to 
the attack, not to wait to be attacked. The further 
the skirmishing line can be extended, the safer will 
be the area which has to be protected. 

The more mobile your force, the better will you be 
served, and every facility should be afforded the 
Sanitary Service for making river surveys, and for 
enabling the inspectors to get quickly from place to 
place. It is a straightforward fight, but it has to be 
waged carefully, persistently, and thoroughly, if it is 
to be successful, and one must not be surprised if, 
now and again, the defences are pierced. This will, 
however, happen but rarely if the staff are keen on 
the work and the sinews of war are adequately 
supplied. 

In conclusion, I wish to make mention of the zeal 
and energy with which the Sanitary Inspectors have 
earried out the work of mosquito reduction. 

I am specially indebted to Messrs. Murray and 
Davidson for the careful way in which they have 
collected and compiled the statistics for the year. 
To Mr. Buchanan, my senior laboratory assistant, I 
am indebted for the photographs illustrating the 
paper. 
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APPENDIX. 


The monthly incidence of the anopheline infesta- 
tions has been given in Tables III and IV. The 
exact date of each infestation is available for refer- 
ence, and is charted, but it is scarcely necessary to 
give these figures here. It is, however, a matter of 
interest to compare the dates of some of these 
infestations with those of the primary locally acquired 
cases of malaria occurring in the vicinity of the 
places where Pyretophorus costalis was found to be 
breeding. 

The relationship is not clearly shown at Khartoum 
North, but I have selected certain definite areas in 
Khartoum which exhibit it very well. The dates of 
notification of the malaria cases are arranged, for 
each area, in tabular form and chronological order, 
and parallel and similar tables show the dates of the 
anopheline infestations. Reference to the map will 
readily make the reader acquainted with the areas 
which have been chosen, and which are those that 
demonstrate the relationship in the most marked 
manner. I am indebted to Professor Nuttall for 
advice as to the method of tabulating these facts. 


BRITISH BARRACKS AREA, 


Dates of notification of cases of Dates of discovery of anopheline 


primary, locally acquired malaria infestation 
April 19, 1912 April 10, 1912 
19 21, 39 eae 8 11, 3 
29, 4, TN n 18, 
September 25, x (3) be 30, Sandbank 
" 14, » (9) .. July | 20, ,, 
99 17, ” (4) October 3, LED 
:: Bie s November 11, ,, |N 
October 8, ,, (3) .. October 12, ,, TM jo 
November 17, ,, " i5 14, ,, | ENON) 
December 3, ,, 
2.0102, , August 19, „ | British | 
" 20, ,, (2) September 11, ,, (enelosüre 
," 24, 99 
19 25, v9 
28, ,, (3) 
T 29, 4, 


There were in addition numerous infestations on 
Buri Bank throughout the year. 
AREA BETWEEN CHAIN FERRY AND Post Boat LANDING 
BACK AS FAR AS KHEDIVE AVENUE. 


Dates of notification of cases of Dates of discovery of anopheline 


primary, locally acquired malaria infestation 
July 28, 1912 April 14, 1912 
September 4, ,, Juno Bo. y 
$5 17, » (2) .. August 14, ,, 
,? 21, !9 sje 9 18, »3 
AE 19, E) 
September 1, ,, (2) 
? 11, 3) 
9? 15, »* 
October 6, 45 


November 30, _,, 


; RAILWAY STATION ARBA. 


Dates of discovery of anopheline 
infestation 


Dates of notification of cases of 
primary, locally acquired malaria 


September 4, 1912 (4) September 26,1912 
l Tewfik 
» 5, » et 99 8, » .4 Pasha 
» 24, ,, Barracks 


ABBAS PasHa BARRACKS ÁREA. 


Date of discovery of anopheline 
infestation 


August 25, 1912 


Dates of notification of cases of 
primary, locally acquired malaria 


September 8, 1912 


» y.) 
October Ti 33 


SUDANESE NATIVE VILLAGE. 


(transport lines). 


Date of discovery of anopheline 
infestation 


August 26, 1912 (9) 


Date of notification of cases of 
primary, locally acquired malaria 


August 29, 1912 


—————»M————— 


Sleeping Sickness.—— The reports of the Sleeping 
Sickness Commission of the Royal Society, No. xiii, 
contain many interesting papers on the subject of 
trypanosomiasis. Duke shows that antelope are 
still infectious in the islands off the shore of Uganda, 
in the Victoria Nyanza, and they seem, since the 
population was removed, to have increased in num- 
bers. Miss Robertson contributes an interesting 
paper on the life-cycle of the Trypanosoma gambiense, 
both in man and in the tsetse-fly. The former she 
terms the endogenous cycle. Her summary of the 
subject is that T. gambiense is a polymorphic species 
with a continuous range of variation. 

The shorter forms of 14-20 p in length constitute 
the normal adult blood type. 

The intermediate individuals measuring 20-24 & in 
length are growth forms and lead to the long forms of 
23-33 4, which are those about to divide; the poly- 
morphism of the trypanosome is thus due to growth 
and division phenomena and does not Correspond to 
a sex differentiation. 

The shorter forms are those destined to carry on 
the cycle in the transmitting host. 

There are definite periods when the blood is not 
infective to tsetse-flies, although trypanosomes are 
present. Such periods are:. (1) Just before an out- 
burst of multiplication ; (2) during the destruction of 
trypanosomes preceding a depressed period ; (3) the 
summit of an exalted period involving very numerous 
trypanosomes—at such a time the parasites very fre- 
quently show signs of exhaustion; (4) certain periods 
of rapid multiplication, when both the absolute and 
relative numbers of the shorter forms are low. 


“The Journal of the American Medical Association," 
vol. lxi, No. 1, July 5, 1913. 


Treatment of Pellagra.—Law states that the last five 
typical cases of pellagra in his practice have been treated 
with Bulgarian lactie acid bacilli in tablet form, each about 
74 gr. Two tablets were given half an hour before each 
meal and at bedtime. 

The improvement in the appearance and subjective symp- 
toms of these patients warrants him, he believes, in making 
this preliminary report. 
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Wednesday, July 23. '- 
DISCUSSION ON THE CAUSES OF NVALIDISG IN THE 
, | |. TROPIiCS. 


“Opened by Dr. G. Basit Prick, Colonel R. J. s. 
SIMPSON, C.M.G., A.M.S. (ret.), and Dr. W. F. 
Law. = 


Dr. G. Basir PRICE, in opening the ER od 


the '' Causes of Invaliding in the Tropics,” rs- 


marked that many factors influenced health and — 


disease, such as average temperature and thermic 
influence; humidity of atmosphere; elevation: of 
different districts; the persistence of endemic 
disease, prevalence of mosquitoes and malaria 
during certain seasons; the insanitary conditions 
associated with Eastern and primitive life; the pre- 
valence. of infective disease, such as tuberculosis, 
malaria, amongst native populations. | 

Special factors also influenced the health of 
Europeans in the Tropics, such as the location of 
the individual according as to whether in a large 
city or in a remote district; the habits of the indivi- 
dual as regards food, alcohol, exercise, &c., and 
individual idiosynerasy, namely, temperament, and 
the posséssion or absence of '' common sense.’’ 

Dr. Price diseussed the section of Europeans in 
the Tropies belonging to missionary bodies. 

The total of 1,479 lives were distributed as 


fcllows : — | 
Total ' Men Women 
India Y asi Pe vai .. 533 lives 245 288 
Ceylon... Bos a bos hc 65 ,, 32 33 
China ket 25 m a .. 4 894 ,. 162 232 
Japan i4 mus m sas .. 105 ,, 29 76 
Africa : 
North, Algeria ET aia 20. yy 12. 8 
Egypt, Palestine, Arabia. me " 71 ,, 19 59 
West and Nigeria  .. |. 65 , 34 31 
. Central, and East Africa and | Uganda 159 ,, 79 73 
South ... . Bl: 45 25 6 
Madagascar Be oe ee D 14 ,, 5 .9 
Persia. ...  .. | .. ML us 29 ,, 10 . 19 


Total . lj479 „ X 652 897 


Analysing the causes of invaliding in these vatious 
countries, the following facts emerge. 


Indii: 


Church ET Soci 
women 191), of whom 93 were invalided—24 5 per 
cent. 

Other societies.—Invalided 154 (men 5, women 
97), 





CAUSES OF INVALIDING IN THESE 247 CASES. 


PE 
Nervous conditions of a neurasthenic type 


=, ‘at 25:4 
Mental disorder of acute type ‘a ; 1a = 4'8 
Enteric fever .,. "e .. 41 = 16:6 
Malaria ix o" - P5 .. 33 = 13:33 
Dn eu gai iss .. 16-2 64 
General ebility - XN T we. 12= 48 
Pulmonary tuberculosis : 8 = 32 
Cardiac disease : vds e. 0. OS 832 
Anemia > .. je T: as uw 8= 32 
Small-pox 4 - 16 
Gall stones es sg s e. 982 1:2 
Eye conditions 2s ina as e B= 12 
Blackwater fever ois en a S 8-2 8 





208" out of 247. 
* The remainder being isolated cases, having no particular 


bearing on tropical life. 


The prominence ‘of ‘‘ nerve strain ’’ and neuras- 
thenie conditions is worth noting, and whilst this 
was.the terminating phase before invaliding, it must 


* be remembered that illness, chiefly malaria or bowel 


disorder of a comparatively light character, had 


- occurred in probably many of these previously, and 


were factors in inducing both this condition, as also 
general debility , anemia, and functional cardiac 
conditions. 

Okina 


It is interesting to note that a decidedly large 
proportion of nerve ' cases occurred in North 
China; perhaps some cause for this may be found 
in the drier atmosphere, and also long periods of 


monotonous sunshine, which tends to promote at 


first increased mental and physical activity, but 
afterwards leads on to nervous irritability, a condi- 
‘tion often hastened or exaggerated in many cases by 


the long-continued political unrest in that country, 


with the frequent reign of mob law, and scenes of 
violence. 

Insanity, characterized by mania, religious’ delu- 
sions, or melancholia has unhappily occurred in all 
parts of China, but is most marked in Central China, 
according to these figures. 


Japan. 


In J apar, whilst the general conditions for health 
seem good, '' neurasthenia '' is even more prominent 
as a cause for invaliding than in China. 

The Church Missionary Society gives records of . 
105 lives. Of these 17 or 16:1 per cent. were in- 
valided (6 men and 11 women). 

Of this number 14 were due to neurasthenic con- 
ditions, that is, 81:25 per cent. 

It has been suggested that the inhalation of 
monoxide fumes from charcoal stoves in the 
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Japanese houses may partly contribute to the nerve 
and head symptoms met with in missionaries, but 
also the constant occurrence of earthquakes is a 
contributory factor in nerve conditions. 


Africa. 


The figures are, unfortunately, small, but enterie 
is present as a definite cause in North and South, 
absent in Central and West Africa. 

Malaria is the cause of 75 per cent. in West 
Africa, blackwater fever and malaria 40:4 per cent. 
in Central Africa, where also occur isolated cases of 
tick fever and sleeping sickness. Neurasthenia 
again is prominent as a cause in North, Central, 
and South Africa, forming 20:8 per cent. of the 
whole. 

Dr. Price worked out the average years abroad of 
missionaries for each sex, periods of invalidings at 
home, the percentage of invalided for each country, 
and the incidence of disease. These figures may 
be best shown by the following tables :— 
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Isolation, overwork, under-staffing of stations, the 
heavy incidence of minor illness which does not 
immediately necessitate invaliding, the possible ex- 
perience of scenes of violence and alarm, especially 
during recent years in China, will try the most 
placid or callous temperament, and largely accounts 
for the heavy incidence of this class of disease, t.e., 
20 to 80 per cent. of invaliding. 

(3) The prominence of a large class of infectious 
diseases calls for note, since an average of 42 per 
cent. of invaliding is due to them. 

Against this latter class many safeguards can be 
taken; small-pox should never occur if re- 
vaecinations were enforced. Enteric fever should 
be greatly diminished with wider and more frequent 
recourse to inoculation and extended knowledge as 
to methods of infection amongst the laity. 

Malaria and blackwater fever can be more nearly 
controlled if more persistent efforts were made to 
efficiently teach all who go abroad the facts so 
universally acknowledged as to malarial prevention. 


CHURCH MISSIONARY SOCIETY RECORDS. 


E. Africa, W. Africa, Arabia, China 
Uganda Nigeria Egypt, Persia India Ceylon Japan Total 
Palestine S. Cent 

Number of recorded lives ... 125 ... 65 ... 71 .. 979 .. 56 ... 123 .. 398 105 1,051 

Men .. ae us ek 60... S31 . 19 .. 19 188 ... 25 .. 40 ... 81 .. 29 483 

Women 5 ee UN 65 .. 84 .. 52 .. 10 191 cen Sl As; 83 67 76 618 

Average 

Percentage Invalided seh 20 185... 267 ... 174... 24°5 ... 5:3... 8:1... 2014 16:1... 174 

Percentage of incidence o 88 861..  7T:5.. 656... 79:6 ... | 75:0 65:9 69:39 ... 61:9.. TƏT 
disease (not necessarily 

invalided) 
Percentage free of disease... 12 19:9... 22°56... 3414 . 26:4 ... 25°0... 34:1 .. 30°61... 38:1... 263 


From this table it will be seen that Egypt, Arabia, 
East, Central and West Africa are, on the whole, 
the countries which offer greatest risks to health. 


CHIEF CAUSES OF INVALIDING. 





Invaliding—Chief causes India China Japan Africa 
Nerve conditions of & 
Class I neurasthenic type ... 20°6 25 81:25 20:8 
| Insanity e. 48 88 — 155 
Enteric fever... .. 16:6 9:8 — 8:2 
Malaria ... t 13:3 11:8 — 19:4 
Dysente s NM 6:4 5:9 — 3°7 
Class IT Pulmonary tuberculosis 9:2 108 3 
Small-pox iss 1:6 1:4 — 1:5 
Blackwater fever — — ~— 9:7 
Percentage due to Class IT. diseases 41:1 — 397 — 45:5 


Conclusions. 


(1) That a missionary's life and sphere of work 
is not a matter or place of healthy recreation. 

(2) That capacity for '' nerve strain " is a real 
factor to be considered in passing candidates to go 
abroad, and therefore it would be wise to exclude 
those who have any decided taint of mental in- 
stability in their family history, also those of highly 
nervous temperaments, except for special location 
and work. The impulsive, enthusiastic, but easily 
depressed person will not stand the strain of the 
conditions inseparable from a tropical life and work, 
unless there is also a leaven of common sense, 
humour, and good self-control. 


Referring to the section I represent, many societies 
do not even vet see the necessity for any systematic 
instruction on health and hygiene for their mission- 
aries, whilst they insist on a too long course (as it 
seems to the writer) in theological studies, if health 
and life have to be sacrificed for it, owing to the 
missionaries' ignorance of tropical dangers, and the 
safeguards which should be practised. 

(4) The frequent appearance of pulmonary 
tubercle—due generally to infection abroad—points 
to the necessity for eliminating by medical examina- 
tion all those who may from their family or personal 
history have shown predisposition to the disease. 

(3) Most of the lives considered in the above 
statistics are select lives; the examinations by many 
of the societies being as strict as for a large insurance 
policy; but the need for such medical criticism and 
elimination of the unfit still needs emphasizing to 
certain other societies and associations. 

Dr. Price gave as an addendum a compendium 
of the enteric and tubercular cases in several 
countries. 

————,9— ——— 
* South African Medical Record," vol. xi, No. 11, 
June 14, 1913. 


Leprosy.—Bayon in the above number of the South 
African Medical Record critically reviews the recent ex. 
perimental research work that has been done upon Leprosy. 
The paper goes into the subject in great detail and is well 
illustrated. Those specially interested in the subject should 
consult the paper in the original. 
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PROTECTIVE INOCULATION AGAINST 
CHOLERA.* 


By W. M. HAFFKINE. 
(Continued from p. 222.) 
Part III.—VaccrNE ‘‘ IL’ AFTER DEVITALIZATION. 


CONDITION OF THE CHOLERA VACCINE AFTER 
DEVITALIZATION. 


Conservation of Essential Properties in Devitalized 
Vaccine: Its Reactionary and Immunizing 
Effects. 


SoME of the most notable properties imparted to 
vaccine ''II"' by peritoneal cultivation, namely, 
the enhancement, up to a certain constant level, 
of its toxic and immunizing effects, are still 
observable in that vaccine when it is devitalized 
by delicate chemical or physical processes. Appa- 
rently devitalization in these circumstances leaves 
uninjured part of the specific substances stored up 
during life in the bodies of the germs. The pre- 
paration of such devitalized vaccine and the results 
of its injection into animals and man have been 
described by several authors to whom Haffkine had 
occasion to demonstrate its effects. 

Devitalization by carbolic acid reduces, or alto- 
gether suppresses, the mortifying effect which vac- 
cine ‘‘II’’ has on the guinea-pig’s skin; and the 
effect on man is also correspondingly mitigated. 
In all cases, however, the degree of fever and of 
local reaction is in direct connection with the dose 
administered. The desire of lengthening the dura- 
tion of protection and the uncertainty, which at 
present cannot be removed, as regards the precise 
amount of vaccine which will ensure an immunity 
of a given durability, have often led operators into 
using exaggerated doses in inoculating man. This 
circumstance is responsible for the impression that 
the reaction after the inoculation is severe and 
stands in the way of a wide application of the 
method. | 

As has been stated already, inoculation with 
devitalized vaccine confers on animals a lesser 
degree of immunity than inoculation with the same 
vaccine in a live condition. It remains possible, 
however, that the former preparation may still have 
preserved sufficient potency for immunizing man 
against natural cholera. The solution of this ques- 
tion in the affirmative would bring about great 
practical facilities in the application of the method ; 
for devitalized vaccine can be handled as a chemical 
drug and may be preserved and supplied to distant 
operators, who thus require no preliminary training 
in the technique of its preparation, such as is 
necessary in the use of live vaccine. 

It is, therefore, desirable that devitalized vaccine 
'* TI ’’—already used on a certain scale in 1892 and 





* Calcutta: Thacker, Spink and Cc. London: W. Thacker 
and Co., 2, Creed Lane, 1918. 
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1893 and on various occasions subsequently, and 
the further investigation of which has been delayed 
until the question of anti-cholera vaccination was 
decided in principle by means of the more reliable 
preparation—should be subjected to a careful study 
in cholera epidemics. | | 


Expectations of other Observers. 


The view just expressed has the endorsement of 
various authorities, some of whom have recom- 
mended the use of the vaccine in question, while 
others have already been trying it in practice. 

Kolle recommends the following method of 
human inoculation: a well-grown culture containing 
about 20 mg. of growth is suspended in 
10 c.c. of physiological salt solution and sterilized 
for a few minutes at 509 C.; 0°5 per cent. phenol 
is added to the preparation without apparently 
interfering with the effectiveness of the virus. 

The plan of inoculating man with the devitalized 
form of cholera vaccine has, further, the endorse- 
ment of a number of bacteriologists who, as stated, 
have actually tried it, in some cases, on a con- 
siderable scale. The first operations on such a 
scale, with vaccine prepared in the Dombay labora- 
tory, were carried out and studied, under Haff- 
kine's directions, in August and September, 1900, 
by the late Major Lamb, I.M.S., and Major 
Buehanan, I.M.S., Superintendent of the Nagpur 
Central Jail. The vaccine was used on 451 
prisoners of that jail, eighteen of whom received 
two injections. No cholera cases occurred in the 
jail subsequent to the date of inoculation, whether 
in inoeulated or non-inoculated prisoners. 

The beneficial effects obtained, since 1897, from 
the anti-plague prophylactie, the wide application 
of which has been facilitated by the devitalized con- 
dition of the. virus, have stimulated attempts to 
apply the same plan for the protection of man 
from typhoid and cholera and, latterly, from certain 
forms of dysentery. 

Among those who have used the devitalized anti- 
choler& vaecine subsequent to the inoculations in 
Nagpur may be cited the bacteriologists of the 
Japanese Imperial Serum Institute, while in the 
following years many other inoculations with the 
same vaccine have been performed in various parts 
of the world. 

In 1904, a Russian physician, Zlatogoroff, inocu- 
lated in Tauris, Persia, 1,269 invididuals. In 1905, 
Serkowski first performed a few dozen inoculations 
at Kharkoff and Lodz; then, in 1907, Zabolotny 
reported at the International Congress of Hygiene 
and Demography, in Berlin, a considerable exten- 
sion of the work which had taken place in the 
Volga region and elsewhere in Russia. In that and 
in the subsequent year, 4,877 people were inocu- 
lated in the Southern provinces of that country, 
while in St. Petersburg the number reached 31,637. 
In the Ekaterimoslav province, Lookiantchenko 
inoculated, in 1907, 11,178 people, and Maslako- 
wetz, in the summer of the same year, 4,287 in 
the town of Astrakhan and its suburbs. Between 


1906 and 1909, inoculation with devitalized cholera 
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vaccine was carried out also in several districts and 
provinces of Hussian Poland, such as Parezew, 
Kielce, Tuszyn, Ozorkow, Piotrkow. The vaccine 
was manufactured in St. Petersburg, in the Im- 
perial Institute of Experimental Medicine. 

In the Dutch East Indies, in Batavia, Nyland 
has inoculated, since 1910, 31,000 people, including 
8,000 Europeans. ` | 


The Question of the Degree of Immunity obtainable 
from Devitalized Cholera Vaccine. 


The documents which Haffkine has been able to 
examine on this essential matter show that the 
authors were in a position to obtain only approxi- 
mate information as to the immunity derivable 
from the vaccine. 

Metchnikoff makes ‘a somewhat similar state- 
ment.. Referring to the inoculations which were 
performed in Persia, in 1904, in various provinces 
of Russia, in 1907, and in St. Petersburg, in 
1908-09, he points out that the inoculated were gen- 
erally persons not exposed to the same chances of 
infection as was the average population; that those 
who availed theniselves of the preventive treatment 
belonged to such classes as observed also precau- 
tions of general hygiene; that individuals living in 
localities already infected, or in any way specially 
liable to contract the disease, were refused inocu- 
lation, so as not to discredit the procedure in the 
eyes of the public; and that the incidence of 
cholera among the inoculated was not accurately 
known. The official instructions issued at the time 
by the authorities enjoined, indeed, on the operators 
certain rules which were reasonable from a general 
point of view, but which tended to interfere with 
the subsequent estimation of the results. 

_ The precise circumstances of the operations just 
referred to are unfortunately unknown to Haffkine; 
but he presumes that in many cases the operators, 
though using the vaccine in a devitalized form, 
considered that they were applying a method the 
general protective effects of which had already been 
established; and their efforts may have been 
absorbed mainly in meeting the demands of in- 
dividuals who applied for inoculation or agreed to 
avail themselves of the protection which it possibly 
offered. Under such circumstances, the conditions 
required for a scientific study are rarely realized. 
When, at the end of an epidemie, the operators 
collect information concerning the results and 
endeavour to extract from it the teaching it offers, 
they almost invariably find the data incomplete. 
Not infrequently that incompleteness is clearly 
perceived by the operator and acknowledged by 
him. Thus, in the case of the most extensive of 
the above-mentioned inoculations, those carried out 
in Japan in 1902, Murata, in his account of the 
work, quotes the studies made in India on cholera 
immunization with live vaccine and states that he 
introduced inoculation in the Hiogo distriet, with 
the devitalized preparation, at the desire of the 
inhabitants, who were severely tried in the out- 
hreak of that year. In regard to the 77,907 persons 
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who availed themselves of the treatment and to 
the incidence of cholera aniong them, he states 
that he has reason to view the results optimistically, 
but adds:— | iE a s 
"^l am unable to say whether the protective 
inoculation was applied uniformly under all circum- 
stances, or whether the inoculated and the non- 
inoculated were equally exposed to infection. It 
is impossible for me to enter into such circum- 
stances with a degree of exactitude, as the inocu- 
lations were carried out by many hands. However 
this may be, one cannot deny that the mortality 
among..the inoculated was much smaller than 
among the non-inoculated.’’ E 
From the details supplied previously in the 
present note, it will have been seen that the sources 
of error alluded to by Professor Metchnikoff were 
obviated in the Indian studies of 1893-1896; but, 
as mentioned, those studies were made with live, 
and not with devitalized vaccine. | 


Experiments with Vaccine Extractions. 


The precise effects of inoculation with the devi- 
tulized form of the vaccine require, therefore, to 
be ‘submitted to further investigation. In doing 
so, the most reliable preparation ought, in Haff- 
kine’s opinion, to be tried first, the actual study 
being conducted on lines analogous to those which 
were worked out in India in 1893-6.. He deals first 
with the question of the form of the vaccine. 

A considerable number of bacteriologists have 


adopted a favourable view as to the ultimate effects 


of devitalized vaccine and have recommended for 
use extractions of such vaccine. The extraction is 
obtained, in some instances, by merely leaving the 
vaccine to soak in water, at the temperature of 
the room or incubator, then filtering off the solids 
and using the watery solution; in other cases the 
process is aided by triturating the bacillary bodies 
in water or serum, or by freezing them and thus 
rendering them more brittle; or by subjecting them 
to the effect of an alkali, or alcohol, or ether, or 
common salt, or sulphate of sodium, &c. Such 
extractions have been prepared with the germs of 
cholera, typhoid, bubonic plague, dysentery, 
chicken cholera, pig-septicemia, hemorrhagic 
septicemia of cattle, Bacillus coli, &c. 

The: question as to whether vaccine should be 
used in extraction or in its entirety was dealt with, 
in reference to plague, by the Indian Plague Com- 
mission of 1898-1901, when examining Lustig an4 
Galeotti's proposal of applying '' nucleoprotein '' 
(alkali extraction) of plague bacilli for anti-plague 
inoculation. The Commission did not commend 
the plan, and, so far as Haffkine is aware, in the 
twelve years which have elapsed since then, nucleo- 
protein has not’ come into use. He thinks this 
result is not without bearing on the question. As 
he has already intimated, it is not possible at 
present to determine accurately the particular con- 
stituents of the bacterial body which create in an 
animal immunity against natural disease, though 


it is already apparent that in different diseases the 


For 


effective agents must differ in constitution. 
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the present, therefore, one is: on surer ground by 
transforming into vaccine the whole of the sub- 
stances of the germ which the individual has to 
deal with in the event of infection. Then, the use 
of the entire germ, compared with extractions made 
from it, offers facilities of considerable ‘importance 
in the matter of manufacture. For. the purpose of 
making the extraction, the scale of preparation 
would need to be incréased to many. times its 
present volume, for only a small amount of specific 
matter is obtainable in solution from a given volume 
of vaccine. The larger the scale of preparation, the 
more complicated are the measures necessary for 
assuring satisfactory results. Further, the tech- 
nique of effecting the actual extraction, of handling, 
with all the requisite care, the additional substances 
necessary for this, of applying the various proce- 
dures which are suggested for facilitating the solu- 
tion, and of filtering off the residual solids, on a 
scale required for practical purposes, is a far 
heavier addition to the work than is the extended 
seale of cultivation. 

In this connection Haffkine refers to the plan 
which Besredka, of the Paris Pasteur Institute, has 
suggested with the object partly of mitigating the 
reactionary symptoms caused by the cholera, plague 
and typhoid vaccines, partly of meeting the danger 
which is believed to result from ‘inoculating persons 
previously infected or about to become infected with 
the disease. The plan consists in emulsitying the 
vaccine, in its entirety, in water, passing it through 
fine silk, immersing for twelve to twenty-four hours, 
at a temperature of 689 F., in serum of prelimin- 
arily immunized animals, washing it three or four 
times in saline water, and centrifuging after each 
washing, till the removal of all traces of serum has 
been assured. This procedure obviously involves a 
degree of elaboration to which, if carried out on a 
small scale, there can be little objection, but which 
becomes of ‘importance when the volume of material 
is large, and when, at every stage, great precautions 
are necessary for obviating the possibility of mishap. 
It may be observed that the reactionary symptoms 
caused by inoculation are only very marked when 
exaggerated doses of vaccine are used; while the 
danger from inoculating persons incubating or about 
to incubate infection has been definitely proved not 
to exist. The additional exposures involved in 
Besredka’s plan of manufacture would, therefore, 
to Haffkine’s mind, not be sufficiently compensated 
for by the expected advantages. 


The Methods of Study in Preventive Medicine, 


As regards the mode of investigation of research 
in the case of the devitalized cholera vaccine this 
must, in Haffkine’s opinion, be as strict and scien- 
tific as that employed to establish the efficacy of 
the live vaccine; for the immunizing properties of 
the two preparations differ sufficiently to render it 
unsafe to rely upon inferences from the one to the 
other. 

. There is only one way of finding out, as a lasting 
scientific truth, whether a method such as vaccina- 
‘tion against small-pox, cholera, plague or typhoid 


fever, protects man against those diseases or other- 


wise; and the way is that of studying the subject 


in the midst of and in application to the communi- 
ties which it is intended to protect. This, indeed, 
has been the plan he has applied in Indias. 

The conditions of such a study are obviously very 
different from those obtaining in a bacteriological 
laboratory or in. an animal outhouse; and the 
responsibilities of the work are, needless to say, 
widely different. The methods of obviating experi- 
mental illusions and arriving at the right facts and 
deductions are special and cannot be worked out 


without prolonged investigation; and the difficulties 


of execution, every part of which, whether pre- 
liminary and tentative, or final, has to be performed 


in' the glare of publicity and under the incessant 


observation and opposition of critics and oppo- 
nents; are on a scale not to be measured only by 
the scale of the studies themselves. The opera- 


tions alone, besides a vast amount of laboratory 


work, imply travelling over long distances, combat- 
ing prejudice, apprehension and obstruction; 
searching for suitable conditions of inquiry and for 
volunteers, in their hundreds and thousands, ready 
to. undergo loss of time and temporary illness, for 
advantages yet unknown; waiting indefinite mter- 
vals of time for a concurrence of events necessary 
for the study of results; carrying out house to 
house investigations and tracing individuals who 
have become concerned in the experiment; investi- 
gating causes of absence and of disease or death, 
by conferences with local authorities, relatives and 
medical attendants, and a variety of other laborious 
inquiries and proceedings unknown in work on 
animals. The subsequent part of the investigation, 
the study of the facts, is an elaborate and technical 
research. It comprises a scrutiny of the data 
collected and the determination of all possible 
sources of error and of the methods of their elimina- 
tion; an analysis of the results,. and the collection 


‘of such supplementary data as have been found to 


be necessary; and the formation of conclusions and 
their verification. When the investigator has 
established the main facts for which he has been 
searching, and has assured himself of their reality 
by experiment many times repeated, long years 
must further elapse before other observers, of an 
impartial mind, are in a position to verify his find- 
ings and to assist in ensuring their acceptance by 
the world at large. 

It is on account of these circumstances that, 
inevitably, endeavours have been made to solve 
questions relating to man by experiments on small 
animals—guinea-pigs, rabbits, mice, &c.—which 
could be handled in the laboratory. A vast amount 
of valuable information has thus been obtained; 
but, unfortunately, differences of organization and 
of the conditions of life, both in health and disease, 
make it often impossible to conclude from the effect 
upon lower animals the effect on man. Thus, for 
instance, the fact that active immunization offers a 
means of saving individuals who have contracted a 


rapidly incubating disease would have remained 


undiscovered without the studies of cholera and 
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plague in man; for experiments on laboratory ani- 
mals gave diametrically opposite results and indi- 
cuted that, during the first succeeding days. 
inmunization not only did not protect from, but 
directly predisposed to and aggravated such a 
disease, und that when infection had been con- 
tracted previously an attempt at immunization 
would render a fatal issue inevitable. The whole 
subject of inoculation against cholera offers, of 
course, an instance of a problem which could not be 
solved by experiments on animals. An attempt is, 
therefore, frequently made to arrive at conclusions 
concerning the immunization of man, by examining 
samples of blood and serum from individuals 
operated upon, or else by subjecting inoculated 
persons to artificial infection, in a manner permis- 
sible in human beings. 

The last-mentioned plan of investigation was, 
perhaps, as well and as fully exemplified as it could 
be in the experiment described by Metchnikoff on 
the two men inoculated by the author in 1892. The 
difficulties in arriving at a reliable conclusion by 
that method are due to the wide divergence 
between the mode of infection as it takes place in 
Nature, on the one hand, and as it js done in the 
laboratory, on the other; to the restricted number 
of individuals on whom the experiment can be 
attempted and the idiosyncrasies of the patients 
which, in these circumstances, affect the results; 
and to the impossibility of trying on man a decisive 
mode of infection. Thus, concerning the last- 
mentioned point, in the case of the two persons 
referred to by Metchnikoff, a conclusion had to be 
formed both from the apparent mitigation of their 
choleraie symptoms and from the degree of general 
malaise experienced by them, while the interpreta- 
tion of the latter symptom was complicated by the 
fact that it possibly included some manifestation of 
defence against infection. Metchnikoff, therefore, 
rightly indicated, in the wording of the conclusions 
which were cited above, that he did not view that 
experiment, or the experiments made on rabbits, 
and the a priori considerations connected with 
vaccination against poisoning, as containing the 
data for the final solution on the question. 

The information obtainable from the other mode 
of inquiry, that of examining blood samples, 
instructive in very many ways as it is, is equally 
far from being of a decisive character. In view of 
the importance of the matter involved and of the 
weight which, on various occasions, has been 
attributed to such information, it is perhaps desir- 
able to examine with some detail the experience 
gained in it. 

Human blood serum, when injected into a guinea- 
pig simultaneously with, or a day or so prior to an 


injection of a lethal dose of cholera virus, is found: 


in certain cases to have the effect of obviating the 
fatal action of such virus. In 1892, Lazarus 
observed this property in the serum of men who 
had recovered from an attack of cholera ; and in the 
same vear, Klemperer found it in the serum of men 
artificially inoculated with cholera germs. Pfeiffer 
and Kolle's observations of 1896, made on the blood 
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of persons inoeulated with cholera vaccine, both in 
its live and devitalized conditions, were .on analo- 
gous, though not identical, lines. The question is 
how far the appearance in the blood of the above- 
mentioned property indicates that the individual 
possesses the neeessary immunity to protect him 
against cholera. The following facts bear on the 
matter:— 

(a) Of twelve Europeans examined by Metchni- 
koff and who were free from any previous history 
of cholera, five were found to have in their serum 
substances which protected guinea-pigs against a 
futal injection of cholera germs, and seven had no 
such substances. 

(b) Of twenty-two Europeans suffering at the 
time from cholera and. similarly examined, protec- 
tive substances were found in the serum of ten 
and not found in the twelve others. 

(c) In the bodies of ten persons who succumbed 
to cholera, protective substances were found in five 
cases ; and 

(d) Of twenty-four persons who recovered from a 
cholera attack, protective substances were found in 
fourteen. 

Metchnikoff summarizes these observations on 
the preventive power of human blood thus :— 

*' [t results from our researches on the property 
of the blood of sixty-eight persons, that that power 
with reference to the typical vibrio, of Indian 
origin, is extremely variable. It exists in almost 
half the men who have not had cholera, and in 58 
per cent. of persons who have had an attack. 
Almost half the cholera patients and half the indi- 
viduals who died of that affection present equally 
the preventive property of the blood. One may 
consider as proved that natural recovery in cholera 
takes place without the appearance of the preven- 
tive property of the blood. On the other hand, that 
property may develop without preventing the man 
attacked with cholera from dying of the disease. 
even in the first period of its evolution." 

Observations of a similar purport have been 
made in Kolle's laboratory, where it has been seen 
that the serum of an inoculated individual, when 
used on an animal infected with cholera germs, 
may have the effect of destroying those germs, and 
vet be inefficient in preventing a fatal issue of the 
disease. These results, conjointly with the results 
mentioned higher up and with others to be quoted 
presently, unfortunately render uncertain some of 
the grounds on which Kolle had formed favourable 
expectations with regard to the author's devita- 
lized cholera vaccine. 

Another illustration of the same nature is the 
fact that a guinea-pig immunized against the 
cholera germ contains in its blood substances by 
means of which it is possible to protect other guinea- 
pigs against the same germ; after a time these sub- 
stances disappear from the blood of the immunized 
guinea-pig, but the latter remains immune. 

” Tn plague, Strong, following Kolle and Otto, finds 
that live virus has greater immunizing powers than 
any form of devitalized vaccine; yet when he 
examined the serum of twenty-six persons inocu- 
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lated with such virus, he found that it possessed 
neither the power of agglutinating the plague germ, 
nor that of protecting an animal against plague 
infection. 

The above instances could be easily multiplied, 
but those given should suttice to show that, at 
present, it is no more possible to infer from blood 
examination the existence of immunity in an inocu- 
luted man or animal, than to infer from the natural 
or conferred immunity of a lower animal the exis- 
tenee of similar immunity in man. Authors who 
have worked on the lines under consideration are 
not unaware of the inevitable uncertainty of the 
conclusions obtainable in that way. Thus, refer- 
ring to vaecination against cholera and the effects 
of the watery extraction of the author's devitalized 
vaccine '' II," Strong states :— 

“ We have seen that by the subcutaneous injec- 
tion of the cholera prophylactic ° (extraction of 
vaccine '* II ’’) **an excellent cholera immune serum 
can be obtained in human beings. However, the 
question naturally arises, whether these individuals 
are protected against intestinal infection with the 
cholera spirillum. In other words, are they really 
immune to the disease, Asiatic cholera? Experi- 
ments upon animals cannot satisfactorily answer 
this query. . . Since animals are not naturally 
susceptible to intestinal infection, and since it is 


only through artificial means that such may be pro- 


duced in them, evidently the answer to our question 
can be given only by a practical observation of the 
. human beings inoculated with the prophylactic 
during a severe and general epidemic of the disease. 
It would appear from the numerous statistics 
of Haffkine in India, and the more recent work of 
Murata in Japan, that simply by the injection of a 
small amount of the killed organism a certain degree 
of immunity against the natural mode of infection 
is acquired. Therefore, judging from what has 
already been said, it is probable that by the use of 
our prophylactic, human beings may acquire a good 
active immunity against the disease.” 


General Summary. 


A description has been given of the experiments 
by means of which the possibility of immunizing 
man against cholera has been demonstrated in the 
studies in India with live vaccine ''II." The 
nature and the mode of preparation of that vaccine 
have also been described. 

À number of observers have concluded from this 
result, and by inference from observations on ani- 
mals and on human blood serum, that the same 
vaccine in a devitalized condition, as used tenta- 
tively in the author's experiments of 1892-08, and 
again, on à somewhat larger scale, in 1900, was also 
likely to be useful. The further study of that 
preparation in India has been delayed by the advent 
of the plague; but the above expectations are justi- 
fiable. An investigation on the subject, made in 
the midst of actual outbreaks of cholera, under 
conditions of accurate scientific research, following 
the lines which have been described, is desirable, 
in view of the advantages which a devitalized 


prophylactic offers in practical application, and of 
the great difficulties in the way of using live vac- 
cine on an extensive scale, under the conditions 
prevailing in many parts of the country. 

Just as it was important to obtain first a positive 
result on the question of cholera immunization in 
general, and to use, in investigating that matter, 
the most reliable vaccine preparation, so it is 
important to avoid in the beginning the possibility 
of failure in the study of the vaccine in a devita- 
lized form. . For this reason it is preferable at 
present to use the devitalized vaccine in its en- 
tirety, us against extractions or other derivations of 
it. The facilities of manufacture in the cost of the 
entire prepuration are also of considerable impor- 
tunce. 

In devitalizing vaccine ''II,'' it is essential to 
employ only the most delicate physical and 
chemical processes. 

Two forms of that vaccine in devitalized condition 
commend themselves to the author for first investi- 
gation :— 

(1) One, prepared by prolonged cultivation in a 
fluid medium and devitalized by heat and carbolic 
acid ; 

(2) The second, prepared by cultivation on a solid 
medium and devitalized, as soon as developed, by 
a solution of the same antiseptic compound. 

The study of the protection derived from the 
employment, separately, of these two forms of 
vaccine, in various doses, should afford information 
as to the direction in which the plan will require to 
be modified for further study. 


(Concluded.) 
—  nÓ Ó 9 


Annotations. 


A Clinical Test for Malaria.—Atkinson, in the 
Lancet of June 28, 1918, draws attention to 
Schlesinger’s reaction for demonstrating the pre- 
sence of urobilin in the urine. This can be obtained 
in patients suffering from malarial fever even when 
the malarial parasites are absent from the peripheral 
blood. 

As is well known, the high colour of urine in 
malaria depends upon the increased amount. of 
urobilin present. Plehn, in 1909, recommended 
this very delicate and simple reaction to demon- 
strate the presence of urobilin in the urine. To 
obtain it the following are required: (1) Schlesinger’s 
solution, which consists of zinc acetate, 1 part; 
alcohol, 10 parts. (2) Tincture of iodine. (8) A 
sample of urine to be tested. 

In a test tube one-third filled with the unfiltered 
urine an equal quantity of Schlesinger’s solution. 
which has previously been well shaken, is added. A 
few drops of a weak solution of tincture of iodine are 
now poured in, as this accelerates the reaction. The 
mixture is then filtered, and if urobilin be present 
the filtered mixture shows a more or less distinct 
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fluorescence. This reaction is met with iri the urine 
of patients suffering from all types of malarial fever. 
To show how delicate it is, in cases of malignant 
malaria it can be obtained after diluting the urine 
with 200 parts of water. Quite healthy urine does 
not give the reaction, as it contains, if any, only 
the slightest amount of urobilin. Urobilin is 
present, of course, in many other diseases, such as 
cirrhosis of the liver, liver abscess, many infectious 
diseases, &e. 

Atkinson used the test frequently in the Govern- 
ment Civil and Victoria Hospitals, Hong-Kong, and 
found it useful, particularly in diagnosing doubtful 
cases where parasites were not present in the blood. 
The absence of the reaction speaks strongly against 
acute malarial fever, a fact of great value when a 
quick diagnosis is to be made. 


—— ——.99—————— 


Slotes and Sets. 


Dr. MINETT, of Georgetown, British Guiana, has 
recently demonstrated the presence of Leishmania in 
that Colony, having found such parasites in specimens 
of smears from “forest yaws." In some of these 
sent home to the London School of Tropical Medicine, 
Leishmania are present in large numbers. Although 
forest yaws and similar parasites have already been 
reported from Dutch and French Guiana we believe 
that this is the first authenticated record of the 
demonstration of Leishmania in British Guiana. Dr. 
Minett proposes to give a full account of the case in 
due course. 





APENTA WATER IN WEST AFRICA. 


REPRESENTATIVES of the Medical Faculty, prac- 
tising in West Africa, express favourable views of 
the usefulness of Apenta Water in that country, 
especially as a preventive and cure of chronic 
constipation. 

Professor Kiilz, Imperial Government Physician, 
Cameroons, observes that he has always given 
the preference to it in the West African Tropics 
on account of its many advantages. He points 
out that it is specially in hot climates that 
the European is predisposed to suffer from constipa- 
tion, partly because of the loss of fluid from the 
skin, partly by change of diet and partly as a sequel 
to the most prevalent of tropical maladies, viz. 
malaria! The Professor testifies that Apenta has 
proved itself a mild but reliable aperient, free from 
unpleasant after-effects and one which patients take 
readily. The water has also been found to bear the 
heat of the Tropics well. 





IMPERIAL INSTITUTE. 


SYNOPSIS OF CONTENTS OF THE ' BULLETIN OF 
THE IMPERIAL INSTITUTE," Vor. XI (1913), No. 2. 


THE second quarterly issue of the Bulletin of the 
Imperial Institute contains, among the reports of 
recent investigations by the Scientifie and Technical 
Staff, an article on cotton-growing in the Sudan, with 
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reference chiefly to the proposed scheme for cotton 
cultivation under Anglo-Egyptian auspices, involving 
a guarantee by H.M.'s Treasury of the interest on a 
loan to be raised by the Sudan Government amounting 
to three millions sterling; and the space usually 
occupied in the Bulletin by special articles is devoted 
exclusively to a comprehensive report (illustrated) on 
“Tea: its Cultivation, Manufacture, and Commerce," 
by Dr. S. E. Chandler and Mr. John McEwan, a 
notable feature in which is the pre-eminence, in the 
figures quoted, of the people of the British Empire as 
tea-drinkers—the consumption per capita being no 
less than ten times that of foreign countries, excluding 
the United States. A notice on the cultivation and 
preparation of Turkish tobacco refers to the progress 
made, in that respect, in South Africa. Among the 
General Notes is an interesting reference to the rock- 
structure of Egypt, contained in à recent Report of the 
Egyptian Geological Survey, to the effect that, con- 
trary to the prevalent view, “ erosion following local 
folding "—and not fault-etfects, or trough-faulting— 
is, perhaps, suffieient to account for all the observed 
conditions. The latest official statistics are given of 
the total mineral production of Ontario and Western 
Australia; and numerous notes deal with recent pro- 
gress in agriculture and the development of natural 
resources, chiefly within the Empire. 


— —,9—————— 


ERRATUM. 


Dn. BATES writes, pointing out that a line of his 
original manuscript in his " Review of a Clinical Study 
of Malarial Fever in Panama," Part II, which appeared 
in the June 16, 1913, number of the Journal, has been 
omitted. Under the heading of Differential Diagnosis, 
p. 182, line 12, it is stated: “Thus, in the quotidian 
fevers these phenomena occur within approximately 
a period of forty-eight hours, or, rather the paroxysms, 
&e." This should read: “Thus, in the quotidian 
fevers these phenomena occur within approximately & 
period of twenty-four hours, while in the subtertian 
these phenomena occur within a period approximating 
forty-eight hours, and its febrile curve holds through 
or delays during a period of twenty- -four or even 
forty-two hours, and then remission or slight inter- 
mission takes place.” 

The omission of the line of course jendei the text 
inaccurate and misleading. 
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A REVIEW OF A CLINICAL STUDY OF 
MALARIAL FEVER IN PANAMA. 


= By Jonn PetHam Bates, M.D. 
ve Ancon, Canal Zone. 

ry IV. 

: RELAPSE IN MALARIA. 

IT appears from my observation that relapses 
follow the primary invasions in malaria so frequently 
that they, like anæmia, may with propriety be con- 
- sidered à syndrome of malarial disease. It is not 
certain, however, that all the recurrences I have noted 
are true relapses. For in a tropical country like 
| Panama, with the infectious agent present through- 
k out the entire year, it is not an easy matter to separate 
" relapses from reinfections. A large proportion of our 
4 population is well protected by screening and mosquito 
i destruction, but the nature of the canal work is such 
j that exposure to reinfection cannot with certainty be 
eliminated. That is to say, most of our population 
work out of doors, and they go to work before day- 

light, and often return to their homes after sunset, 
and hence expose themselves at the time of the day 
when mosquitoes bite the most greedily; and a 
number of the labouring class live in quarters of their 
own providing without screening, and unprotected 
except for the work of the mosquito brigade. Thus, 
with these conditions prevailing, one necessarily 
meets with considerable diffieulty in the study of 
relapses. 

I have been able, though, from time to time, to 
have under observation a small number of malarial 
cases in which reinfection could be eliminated, and 
which I could watch from the primary invasion 
through the various relapses that followed. Among 
these there were a few which I could control as to 
treatment and regimen, and in this number checking 
relapses has not appeared very difficult, for in most 
of these the recurrences have ceased with one or two 
or three attacks, or four at most. It is important 
to note that in three persons with apparent relapses, 
as soon as their quarters, which had been screened 
a short time previously, were thoroughly fumigated 
the relapses immediately ceased. 

It is especially among children, who are always 
active and impatient of control, and adults whose 
duties force them out again too quickly after the sub- 
sidence of the fever, that the relapses are most 
troublesome and persistent. In this class of patients, 
the active ones, it is found that the relapses oecur at 
short intervals, such intervals, for instance, »e-^wo 
or three weeks, and on up to one month ` 
months, or even four months. It is foung 
having intervals of from three to fo | 
usually subjects who have taken quip 
doses, 10 to 15 gr. a day, durin 
finally discontinue it, when after 
ten days after this the fg 
well assume in this clag 
number of the plasmodia 
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the effect of the drug, and hence, when quinine is 
discontinued, multiplication begins anew, and thus 
a recurrence of the original symptoms takes place. 
The intervals of time between these attacks then bear 
some relation to the thoroughness of treatment in 
the primary invasion or in the succeeding attacks. 
Thus, if the treatment is perfectly thorough, there is 
of course no relapse, but failing in this, treatment 
may be of any degree of inefficiency, from those cases 
in which the active symptoms are barely ameliorated, 
and recurrence takes place so promptly after the 
quinine is discontinued that the recurrence is no more 
than an exacerbation of symptoms, and so on through 
various widening intervals, according to the vigorous- 
ness of the treatment. 

There is a more general class of relapses than this, 
of people who may reside in malarious countries, and 
who may be the subject of several attacks of malaria, 
and who finally reach a stage in which they can con- 
tinue to live in malarious countries in a state of 
apparent well-being, but as soon as they change to 
a cooler latitude or a cooler climate by virtue of a 
higher altitude, they are immediately struck down 
by an attack of fever. Such was the case in the early 
days in our work in Panama, when most of the 
Americans exposed were the subjects of malaria. 
They, after having suffered two or three attacks of 
malaria in Panama, began to remain in a state of 
well-being as long as they continued to reside here, 
but as soon as they made a change back to their 
homes in the States a portion of them would be 
immediately attacked by fever. These relapses were 
separated by periods of five, or six, or eight months 
and sometimes even longer. Quinine was frequently 
taken during these intervals, usually prophylactic 
doses of about 9 gr. a day. 

There are yet other relapses from this latter class, 
those which are reported from time to time that are 
separated by periods of several years. These I shall 
refer to later. The relapses then of people residing 
in malarious countries and exposed to infection are 
quite different from the short interval cases I have 
first named, and to account for this latter class of 
relapses is not so easy as in the first. One naturally 
wonders in what form have the plasmodia existed 
during all this time. Have they continued to develop 
regularly in the usual schizogonous cycle in small 
numbers, under the check of immunity principles 
produced in the blood and the phagocytic properties 
of the leucocytes? Or have they developed a resist- 
ance—a property that parasites are said to possess 
of "altering rapidly, not their form and external 
appearance, but their chemical reaction and probably 
structure, when too closely pressed or menaced,” in 
brief state of effective resistance or fastness " ? [1] 
, ' preserve their existence by the formation 

that lie dormant, awaiting a favourable 

y to reproduce the original strain ? Finally, 
 nanage to preserve themselves through the 
which we know are unaffected by quinine 
this account manage to survive, and later 
gh some process of aberrant development repro- 
» the original schizogonous cycle? All of these 
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questions have answers in analogous properties of 
other lower orders of life, and hence all have been 
advocated in various theories or hypotheses to explain 
the cause of relapse in malaria. 

I do not think it is necessary to attempt to discuss 
all of these questions, but prefer to take up those 
which have been developed into working hypotheses 
and which have the greatest number of followers, 
and one I shall discuss on the account of its 
uniqueness. 

Among the answers to these questions that have 
been developed into working hypotheses there are 
three. First, residual parasites— parasites that have 
managed to survive the effect of quinine, and continue 
to develop in the usual asexual cycle. Second, 
parthenogenesis, as advanced by Schaudinn and his 
followers. Third, intracorpuscular conjugation, as 
advanced by Craig, in which he believes a body is 
formed to harbour the dormant spores. The unique 
one has been recently suggested by Thayer [2] as 
a possible explanation of the cause. This suggestion 
was introduced on aecount of an article by Rowley- 
Lawson,/:3] in which she describes a series of 
phenomena in the male and female crescent bodies, 
which were interpreted to be evidence of sexual 
development in the human host. Rowley-Lawson’s 
studies were made in a series of blood smears con- 
taining crescents and asexual forms of the plasmodia, 
and they were carried out in great detail by photo- 
micrographs, &c. She explains that the reason this 
phenomenon has not been observed heretofore is 
because it takes place very rapidly, in the internal 
organs—the spleen and bone marrow. The pheno- 
mena she describes are, that in the male crescent 
bodies there was displayed within them small 
chromatin filaments, flagellate-like in appearance, 
and in the female crescent the chromatin particles 
were arranged into a sporulating-like formation, and 
thus she assumed that these latter bodies had been 
fertilized by the filaments or flagella of the male 
crescents, and segmentation was taking place. 

This paper is remarkable in that she describes these 
forms as evidence of a sexual cycle in man in the face 
of the fact that the Italian school and Manson have 
already described these same metamorphoses, and 
explained their cause. Marchiafava and Bignami [4] 
have described these phases in detail in contending 
against the sporulation of female crescents in man, 
and have shown that the metamorphoses pictured 
by Rowley-Lawson occur in crescents only when they 
are exposed to some disintegrating process, usually in 
moist-chambher smears, which was used for expediting 
flagellation. And they show that when disintegra- 
tion in the crescent’s protoplasm has taken place by 
virtue of the moisture, the arrangement of their nuclear 
chromatin can be seen within them. In the macro- 
gainete the chromatin is arranged rosette-like around 
the pigment wreath, and this arrangement gave to 
some observers the idea of sporulation of these 
bodies ; inthe microgametocyte the nuclear chromatin 
is arranged in flagellate-like filaments. The arrange- 
ment of the nuclear chromatin in the male gamete 
caused Manson to suggest that the flagella existed 
preformed in the adult or “ ripe" crescents. 
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Now, if one will note carefully Rowley-Lawson's 
[5] plates it will be readily seen that all her crescents 
are in states of disintegration. Their cytoplasm is 
fissured and broken into granular clumps, in contrast 
to the smooth and regular plump forms of crescents 
seen in smears freshly prepared and freshly stained, 
showing that she must have been working with old and 
much-used smears. Even if the phases she described 
had not already been noted and described, and their 
cause explained, she has not given a sufficient explana- 
tion why the many and painstaking observers have 
not accidentally seen these phases from smears from 
the puncture of spleens, and in autopsy smears from 
patients dead only a few hours. Indeed, a crescent 
has been seen in an autopsy smear from the spleen 
(Darling), with small filaments of chromatin flagellate- 
like within it, but this also occurred in a smear that 
had dried slowly in a humid atmosphere. The work 
of Rowley-Lawson is well done and interesting, but 
her conclusion is not at all convincing, and the 
phenomena as illustrated must be accepted only as . 
phenomena displayed when degenerative changes have 
occurred in the protoplasm of the crescent bodies. 

Intracorpuscular Conjugation of the Plasmodia.— 
Mannaberg [6] first called attention to intracorpus- 
cular conjugation of the malarial organism, a pheno- 
menon through which he believed the formation of 
the crescent bodies occur. Ewing [7] later described 
what he interpreted to be intracorpuscular conjuga- 
tion, but he appears to consider it of no especial sig- 
nificance in the life phases of the malarial organism, 
and thinks the phenomenon occurs very rarely. 
Craig [8] has lately taken up the hypothesis of intra- 
corpuscular conjugation again, and makes use of it 
to explain the cause of relapses in malaria with more 
than ordinary long intervals. The phenomenon as 
usually described may take place when two young 
ring forms occupy the same red corpuscle. Conjuga- 
tion begins by the amaboid movements of the young 
ring bodies. The cytoplasm of each organism is 
pushed out in prolongation until it meets with its 
opposite fellow, when blending of the cytoplasmic 
substance of each organism begins. Fusion of the 
eytoplasm when complete gives rise to & larger ring 
body with the original chromatin nucleus of each yet 
intact, the chromatin particles usually occupying 
various positions in the cytoplasmic ring substance 
of the new organism. In the further development 
of the resultant body the chromatin particles unite, 
forming an irregular chromatin mass occupying & 
position somewhat within the ring body. According 
to Craig [9] the resultant organism or zygote formed 
by conjugation continues its development until it 
completely occupies the substance of its corpuscular 
host, and ultimately destroys the red cell, thus 
becoming a body free in the blood plasma. The free 
body contains pigment, but the pigment is in smaller 
amounts than in other forms not produced by con- 
jugation, and "in some instances the chromatin 
masses are numerous, and are collected at one side 
of the organism, giving rise to an appearance suggest- 
ing sporulation."" This free, lightly-pigmented body 
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he believes becomes encysted, and contains spores. 
The whole body is resistant to quinine and other 
injurious influences, and retires to the spleen and 
bone marrow to await a favourable circumstance, 
when the spores are liberated. The liberated spores 
now enter the red corpuscles, and thus begins anew 
the original schizogonous cycle, and in this manner 
he assumes relapses are precipitated. 

If I understand fully Craig’s description of this 
free, pigmented, or “ resting-stage " body, I believe 
it is the same pigmented body that has so long given 
me trouble to interpret, and which I now know to be 
nothing more than an unripe schizont of the quotidian 
parasites. I believe I have already described this 
free, pigmented body in describing the developmental 
morphology of the quotidian parasites, and correctly 
interpreted its function in the life phases of this 
variety of malarial parasites, in which it was seen 
that this body was a schizont or presegmenting body. 
This explains why the chromatin in Craig's "resting 
body " is sometimes arranged in such a manner as to 
suggest sporulation. I am prepared to admit an 
intracorpuscular fusion of two amoeboid protoplasmic 
particles, but I am not convinced that Craig's lightly- 
pigmented, resting-stage body is the resultant or 
zygote from such a fusion. 

Parthenogenesis.—The second hypothesis of par- 
thenogenesis arose from the behaviour of the gametes 
in the presence of quinine. The gametes appear to 
be wholly unaffected by the drug, and at times may 
be found in the peripheral blood for some time after 
the asexual forms have apparently disappeared. 
These facts then have been seized upon by numerous 
observers to explain the reappearance of fever after 
long intervals of well-being in malarial subjects. 
The idea of the cause of relapses by quinine-resistant 
gametes was further strengthened when Schaudinn 
while studying the blood of a patient in a tertian 


relapse saw a female gamete undergo a series of - 


changes which he interpreted as parthenogenesis. 
And from this observation he immediately concluded 
that parthenogenesis was the cause of relapse. 
Grassi [10] had in 1901 already seen certain changes 
occur in a tertian macrogamete, which he interpreted 
as parthenogenesis.  Schaudinn's study has been 
followed by Maurer [11], Neeb [12], Harrison [13], 
Karrewij [14], and others. Each of these observers 
has seen and followed similar changes in tertian 
macrogametes as described by Schaudinn, but the 
changes noted by these latter workers occurred not 
alone in relapses, but in the regular course of tertian 
malaria. Karrewij, I believe, was the only one of 
these latter workers who was willing to commit him- 
self that the phenomenon as seen was true partheno- 
genesis. | 

I may admit for the sake of argument that partheno- 
genesis may occur in the malarial gametes, but it has 
not beon proved that this form of development occurs 
solely in relapse, and its relation to relapse is at best 
but conjectural. The studies that have been made 
of this aberrant process of development have been 
made in the presence of asexual parasites, developing 
in the regular schizogonous cycle, and it appears to 
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me that in order to make the evidence for partheno- 
genesis complete, as the cause of relapse, the pheno- 
menon should occur only when gametes are present, 
and the asexual forms are absent from the blood. 
This demand upon the advocates of parthenogenesis 
is not too great, for it is no difficult matter to find 
cases where there are only gametes present in the 
blood. 

After this review of the various hypotheses intro- 
duced to explain the relapse in malaria I may now 
return to the first and older theory of residual para- 
sites in malaria, which, like the poor, we have always 
with us, and if it has no other merit, it at least has 
that of simplicity, and admits of rational treatment. 

All are familiar with latency in malaria—in which 
persons in malarious countries harbour parasites in 
the blood, and under ordinary circumstances these 
parasites do not give rise to any symptoms. For the 
term latency, I prefer the term, the stage of tolerance, 
and I believe that the stage of tolerance is one of the 
first steps in the process towards acquired immunity 
to malaria. All relapses occur during the stage of 
tolerance, and the intervals between the relapses, that 
is, whether long or short, depend first upon the 
thoroughness of the treatment of the primary invasion 
or in the succeeding attacks, and second, upon the 
degree of immunity already established. I hold then 
that the relapses in malaria are not produced by aber- 
rant process of development of either the asexual para- 
sites or the gametes, but they are brought about by 
residual parasites too few to be detected in the blood, 
which continue to reproduce themselves in the usual 
asexual cycles. They are held in abeyance for a time 
by the immunity principles of the blood and the phago- 
cytic properties of the leucocytes. When circumstances 
are favourable to the parasites from some breaking 
of the advantage held by the host, the parasites 
multiply to numbers sufficient to reproduce the sym- 
ptoms of the original attack. 

Darling [15] in 1909 undertook a work among the 
labourers and other inhabitants in the Canal zone to 
ascertain the number of malaria “ carriers" or latent 
cases that were among this class of people. March 
was selected as the best month of the year for this 
work, for it is at this time that malaria is at its lowest 
ebb in Panama, and hence reinfections are less likely 
to be encountered. He found in 276 persons examined, 
all of whom were up and about their regular duties, 
that 13 per cent. harboured malarial parasites in 
various stages of development. A critical analysis 
of Darling’s findings will be found highly significant 
in connection with the cause of relapse in malaria. 
Indeed, the analysis appears to be not only significant 
in this connection, but actually to answer the question. 
Thus, in Darling’s cases there were found thirty-four 
people harbouring parasites ; of these twenty-six dis- 
closed the parasite to be in the young ring forms or 
in partially grown forms; while in only eight were the 
parasites shown in the gamete forms exclusively. In 
these tolerant cases then the parasites were develop- 
ing steadily in the regular asexual cycles, and yet 
not giving rise to active symptoms, and one among 
the number in whom the malarial organisms were 
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developing in the usual asexual forms, had just been 
discharged from the hospital nine days previously. 
Here, then, it is shown that over three-fourths of all the 
tolerant cases were harbouring parasites, which were 
developing in just the same way as they are seen to 
do in the course of regular attacks of fever. If, then, 
people can harbour the usual asexual forms of para- 
sites while up and about their duties for even short 
periods of time, it is not unreasonable to assume that 
they may do so indefinitely or until sufficient quinine 
is t&ken or immunity principles are produced to check 
further development of the parasites. 

The chances favouring residual parasites in the 
blood even in treated cases are too numerous to be 
passed over. In the first place, I have noted in dis- 
cussing chronic malaria ‘that patients grow tired of 
& never-ending dosing with quinine, and finally reach 
& stage where they take sufficient quantities only to 
relieve the urgent symptoms, and then discontinue 
the drug till necessity drives them to it again. In 
these instances all the parasites are certainly not 
destroyed. I have recently watched a patient who 
has been having recurrent attacks of fever for about 
& year. In his three last attacks I have examined 
his blood, and found the same variety of parasites 
present in each sueceeding attack. The last attack 
was separated by an interval of four and a half 
months. During this interval he was prevailed upon 
to continue quinine in doses of 10 gr. a day, which 
he did up to within a period of ten days before the 
last attack observed. At this time he grew tired of 
the quinine, and discontinued its use, when, after an 
interval of ten days, the fever recurred, with the same 
forms of parasites again present. Even in what we 
presume are well-treated cases the asexual parasites 
are not all destroyed, as I have just shown in 
Darling's series of cases, in which one man still had 
young ring form parasites in the blood, although dis- 
charged from the hospital nine days previously. 
Ross and Thomson's [16] case of relapse is another 
instance of a well-treated case with residual asexual 
parasites in the blood. Thus, after taking 30 gr. 
of quinine continuously for fifty-seven days, in which 
time the parasites were below the detectible limit 
by even Ross's “thick-film” method, this patient 
developed a relapse after quinine had been discon- 
tinued for “ a few days." 

I have notes of two other cases, one of which on 
18 gr. of quinine solution daily continued to have 
fever for seven days, with an afternoon's rise of 
temperature reaching to 103° F., and which was not 
checked until quinine was increased to 30 gr. a day. 
The other one, whose blood on admission to the ward 
was negative for either sexual or asexual forms, 
received 30 gr. of quinine solution daily for six days. 
After this time the quinine in solution was reduced to 
10 gr. daily for a period of twenty-two days. On the 
twenty-eighth day after admission there was an 
afternoons rise of temperature. On the following 
morning the blood was again examined, disclosing 
young ring forms and numerous crescents. 

It is here shown, then, that every circumstance 
favours residual parasites. First, in people who 
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refuse to take sufficient quinine to be effective ; 
second, cases in which the physician may not very 
well estimate the quantity of quinine necessary to 
destroy all the parasites; and finally there are other 
cases in which in all probability the patient cannot 
safely be given quantities of quinine sufficient to be 
effective in the destruction of all the parasites. In 
addition to the circumstances which may favour the 
probability of the residual parasites, I have shown by 
the analysis of Darling’s [17] tolerant cases that 
people may harbour parasites for periods of time 
unknown, for the simple reason that no one has 
carried out a detailed study in these cases to ascer- 
tain what becomes of the parasites or how long they 
may exist. In other instances, such a study is not 
possible, for all the forms, asexual and sexual, are 
below the detectible limit, by our methods of exami- 
nation. There is, therefore, nothing in reason to 
prevent one from inferring that people may harbour 
parasites which develop regularly in the asexual cycles 
indefinitely, or until they are checked by efficient 
treatment, or by immunity. Indeed there is every- 
thing in reason to lead one to infer that such is the 
case. 

Immunity, combined with treatment, become 
factors which finally limit relapses. The time it 
may take for an individual to develop immunity to 
malaria is not known, though it is reasonable to 
assume from experience that this is not more than 
two or three years in most instances. I have shown 
in discussing chronic malaria that immunity developed 
in one case in eighteen months. On the other hand, 
I reported another case in which there had been 
thirteen attacks of fever during a period of six years, 
and the patient was not yet wholly immune, as, at 
the time he eame under my observation, in the 
thirteenth attack, he had a temperature of 103° F., 
and an abundance of parasites in the blood. But it 


' js important in this case to remember that the patient 


had been, all the time during the six years, exposed 
to renewed infection. He had, however, developed 
a certain degree of immunity in that he was able to 
bear thirteen attacks of fever, and yet show a red cell 
count of 4,240,000 per cubic millimetre with a hemo- 
globin value of 92 per cent. Thus, the time for 
acquiring immunity may be over long periods, and 
once acquired, it may be later lost altogether. As an 
instance, I may relate my experience in person with 
malaria. I have been the subject of seven widely 
separated attacks of malaria in my lifetime. The 
first of these occurred at four years old, and continued 
for a period of four months, to finally cease. My 
father, & country practitioner, was suffering from 
irregular attacks of fever at the same time, and his 
attack continued well over into the following year. 
I remained and grew up in the locality where I had 
received the primary infection, through a healthy 
boyhood and adolescence, all the time exposed to 
infection, and wholly ignorant of its source. At 17 
years of age I was again the subject of another attack 
of malaria. This attack continued for five days. I 
have since had five other attacks, two of which have 
occurred in Panama. Thus it appears that I 
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developed àn immunity which continued for about 
thirteen years, after which it disappeared, and 
left me in a state highly susceptible to every new 
source of infection. Omitting the repeated attacks 
in childhood, I have never suffered from relapses 
in any of these subsequent attacks of malaria 
fever. 

It now remains to note the relapses that are 
reported to oceur after intervals of from three to five 
to seven and thirteen years. I do not believe that 
such cases are relapses, yet I have no well-proved 
facts by which I can contradict them, all I can offer 
is, that the course of malarial relapses is against 
their occurrence. Thus the issue becomes a matter 
of beliefs, the discussion of which makes for no 
advance in medicine. I shall therefore dismiss them, 
and await a report of a long interval relapse in 
malaria, in which all the evidence is so complete 
that there can be no grounds for denying them, and 
confine myself in closing to what appear to be well- 
proven facts. 

Ross and Thomson [18] have recently reported a 
series of cases in which 17 per cent. showed a slight 
rise of temperature after the paroxysms of fever had 
ceased under quinine, and while the quinine was 
continued without decreasing the doses. They term 
these slight rises of temperature pseudo-relapses. In 
a certain number of the cases they were able to 
explain the cause of the second rise of fever by 
intercurrent disease, but in others there was no 
explanation, yet from blood examinations malaria 
could not be demonstrated as the cause. I have 
had some experience with this class of relapses. In 
these I believe I have been able to demonstrate the 
cause. I have found that where intercurrent disease 
was not the cause it was due to allowing the patients 
to be up too early and to eat too freely immediately 
after the subsidence of the fever, hence detracting 
from the efficiency of the quinine treatment. I have 
therefore considered these slight second rises to be 
true mild relapses with the parasites below the 
detectible limit. Ross and Thomson [19] have since 
reported an instance of true relapse on vigorous and 
continuous quinine treatment, which proves that my 
inference with regard to these later slight elevations 
of temperature are true mild relapses. 

I have now discussed some of the various hypo- 
theses that have been advanced to explain the 
cause of relapse in malaria—parthenogenesis, intra- 
corpuscular conjugation, sexual development in the 
human host. {í have shown that their connection 
with relapse is only conjectural, and that they depend 
more on inference in this connection than they do 
on proof. I have shown that the chances for a few 
of the regular asexual forms of the parasites surviving 
the effects of quinine and continuing to multiply are 
numerous, and I have also shown by calling attention 
again to the well-known facts of latency in malaria, 
that the malarial parasites survive and continue to 
develop in the asexual cyeles over indefinite periods 
of time. These facts then being true, there is every 
reasonable ground to assume that residual parasites, 
although they may be so few in numbers as to be 
below the detectible limit by our methods of examina- 
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tion, also can continue to survive, and multiply 
slowly until a favourable opportunity offers, when 
they inerease rapidly, and thus bring about the next 
succeeding relapse. I therefore hold that aberrant 
processes of development of either the gametes or the 
asexual parasites are not necessary to explain the 
cause of relapse in malaria. And with Ross [20] 
and others, rest content with the simple hypothesis 
of residual parasites “ until a better one is established." 
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PRELIMINARY NOTE ON A NEW FLAGEL- 
LATE, CRITHIDIA  HYALOMM.E, SP. 
NOV., FOUND IN THE TICK HYALOMMA 
AEGYPTIUM (LINNZEUS, 1758). 


By Captain W. R. O'PARRELL, R.A.M.C. 


Protozoologist to the Wellcome Tropical Research Laboratories, 
Khartoum. 


(Forwarded by Dr. Albert Chalmers, Khartoum.) 

THE protozoal parasite which forms the subject of 
this foreword is found in the common cattle tick of 
the Anglo-Egyptian Sudan—Hyalomma egyptium 
(Linnseus, 1758). 
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ln this brief note I confine myself to a short 
description of the flagellate stage, leaving a more 
detailed account of the organism and its life history 
for a future communication. 

Flayellate Staye.—This stage is best studied in the 
ccelomic fluid of the tick, where, indeed, many of the 
pre- and post-flagellate stages may also be observed. 

The adult parasites present the usual crithidial 
type of body, but are unusually long and slender. The 
length of the body and flagellum varies from 260 to 
48'0 y, the length of the flagellum alone being usually 
19'5 4. "The average breadth is 2/5 p. The breadth 
of the nucleus varies from 2'0 to 9/5 p. 

The flagellar extremity tapers gradually to a narrow 
point, while the flagellar end is continued for some 
distance along the flagellum. 

The undulating membrane is well marked, running 
from the neighbourhood of the blepharoplast to the 
flagellar extremity of the body. 





d 


Crithidia hyalomme (O'Farrell, 1913). 





EXPLANATION OF FIGURES. 


All figures outlined with Abbé-Zeiss camera lucida, after wet 
fixation with osmic vapour and absolute alcohol, and stained 
with Giemsa’s solution ; 2 mm. apochromatic objective (Zeiss) 
and compensating ocular 12 used. 


Figs. 1 to 5.—Flagellate Crithidia, showing relative position 
of blepharoplast and nucleus, 
Figs. 6 to 8,— Various stages in division. 


The nucleus is roundish or oval, and generally lies 
about the middle of the body, the whole breadth of 
which it nearly occupies. 

In quiescent stages the intranuclear material is 
compact, but when active division or cyst formation 
is about to occur it becomes granular. In the 
quiescent stages it contains a well-defined central 
karyosome. 

The blepharoplast is usually situated on the 
flagellar side of the nucleus. In appearance it may 
be rounded or rod-shaped, and when it assumes the 
latter form it is placed tranversely to the long axis of 
the body. At times it may be closely applied to the 
exterior of the nucleus, from which it can readily be 
differentiated by its assuming a deeper tint with the 
usual stains. It often presents a diplosome appear- 
ance; and when division is about to take place it 
apparently splits into two bodies, one of which moves 





to the aflagellar aspect of the nucleus which, in this 
way, comes to lie between the two portions of the 
original blepharoplast. The flagellum, taking its 
origin in the vicinity of the blepharoplast, to which it 
is not connected, runs along the free border of the 
undulating membrane until the extremity of the body 
is reached. Here it escapes from the periplast and 
projects freely for a considerable distance. No basal 
granule has so far been noted. 

The movements of the adult flagellate are moder- 
ately slow. In forward progression the flagellar end 
is anterior, but it may move at times with the 
aflagellar extremity situate anteriorly. This latter 
movement usually occurs only in short-distance 
movements, or when the organism is about to turn 
round. 

The method of the forward movement may be 
described as follows: The body and flagellum describe 
an are of a circle, then they suddenly fly back, 
straightening the organism, which is driven forwards 
by the fibrillary movements of the undulating mem- 
brane and the oscillations of the flagellum, which 
often shows very rapid whip-like lashing movements, 
especially if the organisms are present in large 
numbers or are attached to debris. 

Classification.—From the above description and 
the attached drawings it will be obvious that the 
parasite belongs to the genus Crithidia, Léger emended 
Patton, 1908, and I therefore propose for it the name 
of Crithidia hyalomme. 

o sd 


* South African Medical Record,” vol. xi, No. 12, 
June 28, 1913. 


Leprosy.—The above number of the South African 
Medical Record is devoted to leprosy. The following 
papers will be found in it: “ The Surgery of Leprosy,” by | 
T. Lindsay Sandes, M.A., M.D.; “ The Care of the Leper,” 
by R. Morrow, M.D., Ch.B., M.A.; “Symptomatology and 
Diagnosis of Leprosy,” by S. P. Impey, M.D.; “The Eye 
Complications of Leprosy,” by D. J. Wood, M.B., C.M.; 
“ Surgical Treatment of some Eye Affections in Leprosy,” 
by A. Heymans, M.D.; * Notes on the Specific Treatment 
of Leprosy by means of a Cultural Extract,” by T. Sydney 
Davies, M.R.C.S., L.R.C.P. 


* Indian Medical Mus vol. xlviii, No. 7, July, 
Malaria.—Lalor believes he has found some unusual 
forms of malignant malaria parasites in an endemic black- 
water fever centre in Burma. The forms were found in 
children’s blood. A coloured plate is given showing the 
supposed peculiarities. 


* Indian Medical Gazette," vol. xlviii, No. 7, July, 1913. 


Malaria in the Andamans.—Woolley notes that among 
the various forms of malarial fever met with in the 
Andamans there is a form associated with marked jaundice. 
In favourable cases this tends to improve in five or six 
days, and the temperature may come down to normal. 
The stools which have been white, and the urine which has 
been very dark during the jaundice, return to the normal 
conditions, but the brunt of the disease seems to fall on the 
circulatory system, and though the dangerously rapid and 
weak pulse may improve in volume at this time, it often 
remains unusually rapid, 115--120, for some days. 

The prognosis is bad, 40 per cent. of the cases dying, 
mostly from cardiac syncope. 
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BRITISH MEDICAL ASSOCIATION. 
(Continued from p. 234.) 
Enteric Fever. 

From records of 133 cases of enteric fever occur- 
ring in 69 men and 64 women in the following 
countries: India, 77; China, 26; North Africa, 
Egypt and Syria, 11; Persia, 6; under 5 in South 
Africa, Ceylon, Japan, South America, Bahamas, 
Spain; the following are the statistics :— 
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Tuberculosis. 


Pulmonary tuberculosis comes third in order of 
frequency in China, and seventh in India as a cause 
of invaliding, whilst occasional cases occur from 
other countries. This would not be remarkable had 
there not been by process of medical examination 
un elimination of susceptible persons, though it 
must be owned some socicties are less strict in their 
medical regulations than others as regards this 
disease. 


Countries, — China Eon excluded, except in two 
cases).. » v. "A sae i 21 
ludia ) 
S. America and S. Africa, "Madagascar, Turkish 
Arabia, West and East Indies T 
Family predisposition (tuberculosis 


3 each 
in one or more 


members) was stated in 3 oes de "x 11 
No record of predisposition was stated in... s .. 22 
Healthy family histories stated in  ... su. 4 
Reported ‘‘ healed tubercle '' before going abroad in se 74 


This shows that in 38 per cent. of those invalided 
for tuberculosis there was & decided family predis- 
position or direct earlier personal infection. This 
percentage might have been higher had details been 
afforded in the other 22 cases. 

Colonel R. J. S. Simpson, C.M.G., said that the 
materials used in order to ascertain the causes of 
invaliding in the Tropics were the Army Medical 
Reports from 1886-1895, 1896-1905, and 1906-1910. 
The numbers invalided per 1,000 of strength over 
each of these periods have been compared. These 
three periods correspond fairly well to three stages 
in the development of our knowledge of the causes 
of disease, and therefore with our ability to deal 
with them by hygienic measures. 


Years of service abroad ... 1 ...2 ..3 ..4 .. 5 .. 7..8...9 ... 10 ... 10-15 ... 1520 ... 20-30 
Cases, 188 ... sa su 29 ... 14 ... 21 ... 11 ... 12... ay ant ase ae Boue VEO? s 288? cep. 2 
In first 3 years s 64 
In first 5 years jd 87 
In a series of 54 cases of deaths from enteric also collected from these sources :— 
DEATHS. 
Years of service ... ne T 5.1 ..98..8..4..5..6..7 ..8...9 ... 10 ... 10-15 ... 15-20 ... 20.30 
— aM 
Cases, 54. (Men 33, women 21.) sed RO), age. Oi eure 4 05 ue M ue us 4 mx OT jus COM een 2 
In first 8 years M 28. 
In first 5 years m 84. 


[Incidence of Deaths f rom 


Period of service. enteric enteric. 
Per cent. Per cent. 
Within first 3 years 48:1 M 51:9 
39 x) 5 9 65:4 62:9 
Ys vc 6 us 70:0 70:3 


It is noted that cases do occur even after 20 to 30 
years of service. 

The conclusion is obvious : — 

(1) All persons going abroad should have know- 
ledge as to the usual modes of infection by this 
disease. 

(2) The general practice of inoculation with anti- 
typhoid vaccine should be carried out every three 
years if possible for most, but not all countries, 
especially China, India, N. Africa and Palestine. 


There is diffüculty in finding some standard by 
which to measure the results at any given station, 
and the only method is to compare groups of 
diseases at the whole of our foreign stations, but 
here we are hampered by the great variutions in the 
populations exposed : in some of the smaller stations 
an accidental small increase in the number of cases 
results in an unduly large increase in the ratio, even 
over a period of five years. Again, in India, since 
1907, men have been sent to the hills instead of 
being invalided home, which has reduced the tem- 
porary and permanent invaliding since that year. 

Invaliding due to Tropical Discase.—The tem- 
porary invaliding average of the ratios per 1,000 for 
all foreign stations for all discases between 1906-10 
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was 24, of which 8 were due to tropical disease— 
usually malarial fever. 

The permanent invaliding average of the ratios at 
the same stations for the same period was, for all 
diseases, 9°2 per 1,000, and for tropical diseases 
0:25. 

In India, between 1907-1911, both inclusive, the 
following were the actual numbers of cases invalided 
permanently for tropical disease: Enteric fever, 21; 
beriberi, 4; dysentery, 1; kala-azar, 3; malaria, 18; 
or a total of 47 cases in five years on an average 
strength of about 72,000 men. 

It is surprising to find how few cases are in- 
valided for dysentery, hepatitis, enteritis, or diar- 
rhoea. 

Debility holds a comparatively high place in the 
tables. This term, like anemia, really includes 
many of the cases due to acute or recurrent disease, 
and should be recorded under that heading. But, 
even including all cases of debility and anemia with 
the tropical diseases (which is, of course, not cor- 
rect) the total still remains insignificant among the 
causes of permanent invaliding. 

Invaliding due to Non-Tropical Disease.—The 
more important diseases causing temporary or per- 
manent invaliding are, in order of magnitude, 
these :— 

TEMPORARY. 


Tropical diseases. 

Nervous and mental diseases. 
Unnamed diseases. 
Tubercular disease. 

Diseases of special senses. 
Heart and circulation. 


PERMANENT. 


Nervous and mental diseases. 
Tubercular disease. 

Diseases of special senses. 
Heart and circulation. 
Unnamed diseases. 


The predominance of nervous and mental diseases 
is distinct. Of those sent home, 85:5 per cent. are 
finally discharged. The commonest forms of 
disease are epilepsy, melancholia, and delusional 
insanity. In India, between 1907 and 1911, of the 
total permanent invaliding for mental diseases, 
epilepsy accounted for 23 per cent., melancholia 
21 per cent., delusional insanity 17:5 per cent., 
altogether 61°5 per cent. 

Neurasthenia is not recorded frequently among 
the men, perhaps less frequently than it might be. 

Tubercular disease is for practical purposes 
tubercle of the lung. 

South China and Ceylon showed a definitely 
higher rate for tuberculosis than any other foreign 
station during the period 1906-1910. 

Diseases of the special senses are almost entirely 
those of the eye (errors of refraction) and ear 
(middle ear). In India, during the period 1907- 
1911, of the total permanent invaliding under this 
head, 19:3 per cent. was due to refractive error, 
03°50 per cent. to diseases of the middle ear, or a 
total of 72:8 per cent. 

An appreciable part of the invaliding for non- 
tropical diseases would appear, therefore, to be due 
on the one hand to congenital structural defects, 
which are not influenced to any great extent by a 
tropieal environment, and, on the other, to ante- 
cedent infection or to that aggregate of partially 
known qualities which we call predisposition. 


Relation between Temporary and Final Invalid- 
ing.—There is a comparatively close agreement 
between the order in which the different stations 
appear when placed in series according to the magni- 
tude of the ratios for temporary and permanent 
invaliding respectively. So that the temporary in- 
validing from a station, is a fair indication of what 
permanent loss may be expected. 

Relation between Invaliding for Tropical and 
Non-Tropical Disease.—It is interesting to inquire 
how far statistics support the general impression 
that a tropical environment influences the incidence 
and severity of non-tropical diseases, as far as this 
is shown by invaliding. 

Arranging the foreign stations in two series in 
order of magnitude of the invaliding ratios for 
tropical and non-tropical diseases, we find a very 
strong resemblance between the two series. Hence 
we are justified in saying that the invaliding rate 
for non-tropical disease on the whole rises and falls 
with that for tropical disease; or, putting it another 
way, at most stations the relative magnitude of 
the invaliding ratio depends on all classes of disease, 
not only on that for tropical disease. 

The important question here is whether this rise 
in non-tropical disease, with an increase in tropical 
disease, is determined by co-existing and antecedent 
tropical infection, or whether it is the result of other 
factors. One knows, as a matter of fact, that as 
cases are invalided for the more important disorders, 
many cases invalided from infective stations for non- 
tropical disease also suffer from some tropical in- 
fection, and in a good many cases this has increased 
the severity of the non-tropical disorder. 

Using the ratio per 1,000 of invalids sent home 
during the decade 1886-1895 as a standard, we 
have the following comparison :— 


Invalids sent home. Finally discharged. 


1886-95 ... 100 53 
1896-1905 134 56 
1906-1910 70 81 
1911  .. 30 26 


The rise in the period 1896-1905 is due to the 
South African War, while part of the decrease 
in the last quinquennium is due to the policy 
of sending men to the hills instead of home, 
also during the last period there was a very great 
reduction in venereal disease. But the increase 
and decrease in each group of diseases is fairly 
regular over the different periods. Hence the con- 
clusion that those conditions which influence the 
prevalence of tropical disease also influence the 
prevalence of non-tropical disease is supported by 
the statistics available. 

Comparing these different periods, and comparing 
the different foreign stations for the same period 
with the United Kingdom, one sees that the same 
diseases are numerically important in temperate as 
well as tropical stations and that the only difference 
is in degree not in kind. 

Conclusions.—(a) Tropical diseases of themselves 
produce only a relatively large temporary invalid- 
ing. (b) The temporary invaliding from a station 
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for causes other than tropical disease, taken gener- 
ally, rises and falls over the whole of our foreign 
stations with the invaliding for tropical disease. 
(c) The important causes of invaliding, temporary 
and final, are in order of importance: Nervous and 
mental diseases; tubercular disease; diseases of the 
special senses, including the eye; diseases of the 
heart, funetional and organic. (d) These are the 
same causes which are effective in Great Britain 
and almost in the same order. 

Dr. Law’s observations were based on work done 
in British Guiana, which was confined to no par- 


INvALIDS SENT HOME PER 1,000. 









l 

Tropical ... re 1°48 | 0°16 
Rheumatic fever 0:41 0:30, 0:82 
Tubercle ... 2:42 1:59 | 2°41 
Venereal ... sus 0:57 0°53 | 0:65 
Debility ... oe 0°26 0:87 | 0°16 
Nervous and mental 2:58 2:69| 9:41 
Special senses  ... 2 16 1:385 | 1:45 
V.D.H.and D.A.H.  .. | 1:24 273| 1:18 
Inflammation of liver ... as e| — 0:38| — 

Digestive ... aay bie - ..! 0°46 0:88 | 0:65 
Urinary $us P we | 0:57 0:53 0°32 
Locomotion | 0:81 0:83| 0:65 
Unnamed | 2:01 2:07 | 1:61 


Totals 


18:67 | 16°80 | 16:18 | 11:92 | 19:80 
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even if all tropical diseases were wiped out, climate 
would still remain à powerful enemy to the settle- 
ment of tropical countries by the Caucasian. 

Apart from climate, by far the most fertile 
source of invaliding in British Guiana is malaria, 
which accounts for nearly three-fourths of the 
temporary invaliding and is an important element 
in bringing about permanent disability. The disease 
is, indeed, so common that it is treated with too 
little respect. People often get what we familarly 
term ''a touch of fever °’ without lying up at all, 
or do so for at most a day or two. This accounts 


1906—1910. 


















5 | a8 3 EE 
HE : EE 
"3 = 29 
EM a 
8:68 | 80°36 | 0°65 | 40°78; 2:68, 8°84; 0°51) 3°99; 3:03 
0°46 | 283| 0°58; 0°76) 0-44! 0:84 | 0°51] 0°15] 0:29 
1:84 | — 0:97 | 0:95; 5:26, 2:94| 051| L:84| 1:26 
— 8°89; 0:45| 1:18; 1°32; 1:58; 0/77, 4:14| 0:86 
1:84 | 4:67, 0°44; 2:64, 2°63; 1°18) 051| 3°53] 1:52 
2°76 | 8°56| 1:61] 1:89) 8:07. 2°15; 1°28; 1°84] 1:85 
0-46; — 0:74 | 1:52, 2°20' 0°84; 1:79| 7:50| 1:70 
| 868} 078| 1:31; 1:51, 044| 8:97| 0777, 0:62| 1:87 
— 0°78 | 0°26) 1°70; 0:88] 0:68, 0326, — 0°75 
| 1:38 | 2°33 | 0:63, 227| 0°44; 1:18, 0:26, 061| 0:63 
0-46; — 0°37 | 0°94; 0°44) 0°57] 0°26; 0:46; 0-30 
0:92] — 0:86, 057) — 0:68| 0:51, 0:61, 0°62 
2°32 | 9:89 | 1°02) 3°86) 2:61, 4:99| 2°79} 217, 1:64 
57°59 | 9:89 | 60°52 | 22:36 | 29:834 | 10-78 | 27°46 | 16°32 














Malarial fevers predominate in Jamaica, West Africa, Mauritius, South China, Straits Settlements and India; dysentery in 
Ceylon ; Mediterranean fever in Malta. 


ticular class, but included Government officials, 
employees on sugar plantations, business men and 
their families. If it is admitted, as most do, that 
the white races are unfit for permanent residence 
in tropical countries, it follows logically that Euro- 
peans who go to these countries must return to 
temperate climates at more or less regular intervals 
if they are to maintain their health and energy for 
work. There are some apparent exceptions to this 
rule, but they are few. 

The primary cause of invaliding is climatic; it 
is the unpreventable factor that comes into the 
great majority of cases. 

He states that his views on this point are not 
in agreement with those of some distinguished 
workers, notably Colonel Gorgas, who is quoted 
by Dr. David Thomson, in a paper recently read 
before the Society of Tropical Medicine and Hygiene, 
as saying that ''the work on the Isthmus will 
demonstrate to the world that the white man can 
live and work in any part of the world, and that 
the settling of the Tropies by the Caucasian will 
date from the completion of the Panama Canal. 

He maintains that, though Colonel Gorgas's bril- 
liant work on the Isthmus of Panama has shown how 
much can be done by energy and organization, there 
is, on the contrary, every reason to believe that, 


for many. recurrences, and it is well to emphasize 
the fact that invaliding, both temporary and perma- 
nent, would be less if after every attack, no matter 
how slight, rest for a day or two and continued use 
of quinine were looked on as essential. 

Dysentery and enteric fever are, perhaps, the 
only other acute diseases deserving of notice as 
causing any special invaliding. In our towns and 
on sugar plantations the former is certainly not 
common, though a few cases do occur. It is more 
in evidence amongst the few Europeans who work 
in the interior at gold diggings or on timber grants. 

Enteric fever, which was formerly a very rare 
disease, has within the last ten or twelve years 
become comparatively common in Georgetown and 
on some sugar estates, and the amount of invalid- 
ing from this cause is becoming considerable, if not 
alarming. 

Blackwater fever we see little of; yellow fever 
has been absent from the Colony since 1888; plague, 
cholera, and beriberi are unknown; and the try- 
panosome has not yet visited us. Filariasis and 
intestinal parasites, though extremely common 
amongst our working classes, are practically absent 
from our European population. 

Nervous disease is next, perhaps, to malaria the 
most frequent cause of prolonged or permanent 
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invaliding. It is not so much that the lesions are 
grosser, involving the locomotor system, as that the 
so-called functional derangements, varying from 
mere nervous irritability or slight mental depression 
to actual melancholia with suicidal tendency. These 
are mostly to be found in persons occupying 
responsible positions, such as heads of departments, 


professional men, managers of estates and business - 


men. Heavy work of a responsible nature is not 
easily borne in the trying conditions of tropical life 
und frequently leads to the condition commonly 
spoken of as ‘‘ nervous breakdown.” In British 
Guiana we see a great deal of this; possibly our 
low-lying country, with its constant moist heat, is 
favourable for its development. Be the cause what 
it may, we know that when the placid man becomes 
nervous and irritable, or when mental depression 
takes the place of the usual cheeriness, the sooner 
that individual goes for a good long leave to a 
temperate climate the better. 

Valvular disease of the heart is not more common 
than in England, possibly less so owing to the total 
absence of acute rheumatism, but still heart affec- 
tions figure largely amongst the causes of invalid- 
ing, being, perhaps, next in importance to nervous 
diseases. The term ‘tropical heart’’ has been 
used by some writers, but I do not think there is 
any condition of the heart peculiar to the Tropics. 
A weakening of the heart muscle, accompanied by 
a greater or less degree of dilatation, very fre- 
quently follows attacks of acute disease, just as it 
will in this country, but the point seems to be 
that it takes less to produce this condition in a 
tropical than in a temperate climate. 

Anemia as a cause of invaliding must also be 
mentioned. A great deal of it, due to intestinal 
parasites, is met with in British Guiana amongst 
the labouring population, but amongst Europeans 
this is extremely rare, and in this class the condi- 
tion must be ascribed chiefly to climatic influences 
and malarial fever. 

Strain of work is not unfrequently overlooked by 
writers who seem to think that life in the Tropics 
is mostly one of comparative ease and luxury. Few 
Europeans are capable of as much work in a hot 
climate as at home, and yet they are not un- 
commonly called on to do more. Little wonder 
that breakdown occurs. 

Speaking generally, it may be said that the 
abuse of alcohol is not greater in British Guiana 
than in England, but its effects are more rapid and 
serious. It is not a question of actual drunkenness, 
which is rare, but the habitual free use of alcohol 
which stops far short of intoxication. The climate 
is to blame for much of the over-indulzence of this 
sort. 

lo epitomize the conclusions drawn from his 
experience, Dr. Law considers that permanent in- 
validing is most frequently demanded in eases of 
nervous disease, heart affections, and obstinate 
anæmias, Whereas temporary invaliding, if of suffi- 
cient duration, will, as a rule, set right an otherwise 
healthy person suffering from malaria, enteric fever, 
dysentery, or other acute disease. He lays par- 
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ticular stress on the qualification in the last sentence, 
us he has so often seen men, particularly overseers 
und junior officials, who, perhaps, could ill afford 
long leave, go home for two or three months after 
severe malarial fever, only to be laid up again by 
serious recurrences immediately after their return 
to the Tropies. 

Dr. Law concluded by remarking that more atten- 
tion to early symptoms, particularly with regard 
to slight malarial attacks, is required. In malarial 
countries the regular daily use of quinine as a 
prophylactic is a necessity. Longer rest after acute 
malarial attacks have passed off. Longer leave to 
temperate climates when such is needed. Fairly 
frequent return to temperate climates even in the 
absence of acute illness. Great caution with regard 
to the use of alcohol. Careful selection of candi- 
dates for work in the Tropics. MEE 


M dli —— — — —— 


Annotations. 


— es 


Chronic. Dysentery cured by Emetine.—Verteuil 
reports a case (Lancet, June 28, 1913) of ameebic 
dysentery of three and a half years’ duration rapidly 
cured by injections of emetine hydrochloride. 

The patient, a Frenchman, aged 44, left France 
for Panama in 1909, where he was to represent an 
important French firm. Previous to this he had 
always enjoyed excellent health, and was a strong, 
powerfully built man. Two months after his arrival 
in Panama he suffered from a sharp attack of 
dysentery with passage of mucus and bloody stools. 
From January 1 to April, 1910, he was constantly 
ill, suffering from fever and diarrhea. Besides 
various other drugs he was dosed with quinine. As 
he was rapidly going downhill he was advised to 
leave immediately for France. Immediately on his 
arrival in Paris (April 21) he was operated on for a 
huge liver abscess. Three months after this opera- 
tion he felt fairly well. This period of comparative 
health was, however, of short duration, for as soon 
as he attempted to return to a normal diet he had 
a recurrence of his dysenteric symptoms, and had 
to confine himself to a strict milk diet. During the 
following two and a half years he had six severe 
subacute attacks. These attacks would last for 
several weeks. Two of them were followed by liver 
ubscess, for which he underwent two further opera- 
tions. 

In April, 1918, the patient arrived in Vancouver, 
where shortly after his arrival he had a subacute 
attack, and consulted Verteuil for this. He had an 
urgent and constant desire to go to stool, and he 
was passing from twenty to thirty stools daily, the 
majority of which consisted of only a little mucus 
and blood, accompanied by a good deal of griping 
and tenesmus. There were pain and tenderness 
over the region of the colon. He had a slight even- 
ing rise of temperature, and also suffered from 
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external hæmorrhoids, which had apparently been 
caused by the constant straining at stool. The 
patient appeared a complete nervous and physical 
wreck; he was thin and emaciated, with a muddy, 
icteric-looking complexion, prominent cheek bones, 
and with sunken eyeballs. He received an in- 
jection consisting of 4 gr. of emetine hydro- 
chloride dissolved in saline solution and enclosed in 
a glass ampoule (Burroughs and Wellcome) on 
May 10. On the following day at noon he received 
a second injection. During the night of the 11th 
he had no call to stool; previously he had to get up 
seven or eight times during the night. On the 12th, 
36 hours after the first injection, he received a third 
injection, and from that date there was a complete 
disappearance of all dysenteric symptoms. That 
day he had but one stool, which was quite normal 
in appearance. He subsequently received seven 
more injections as a matter of precaution. Ddfring 
the time he was receiving the emetine injections 
no other drug or treatment was used. The injection 
of the drug did not cause the slightest unpleasant 
sign or symptom. 

Verteuil thinks it is too early to speak of a per- 
manent cure in this case, but the results obtained 
have appeared to him to be so extraordinarily rapid 
that he has described the case in some detail. There 
are few specific drugs in medicine, and the addition 
of a new one is certainly an epoch-marking dis- 
covery. Emetine seems to be as potent a specific 
in amoebic dysentery as quinine is in malaria or 
salvarsan in syphilis and yaws. 





Malarial Pigment as a Factor in the Production of 
Blood-picture of Malaria.—Brown, writing on this 
subject in the Journal of Experimental Medicine, 
vol. xviii, No. 1, July, 1913, concludes that malarial 
pigment, termed by him hematin, plays a part in the 
production of the blood-picture of malaria. He con- 
cludes that :— 

(1) Doses of less than six milligrammes of hamatin 
and, under certain conditions, larger doses may cause 
a slight rise of blood-pressure. 

(2) That large doses of hamatin cause a profound 
and prolonged fall of blood-pressure. The principal 
factor in this fall of blood-pressure is the marked 
dilatation of the splanchnic vessels. The splanchnic 
dilatation either does not occur at all or but very 
slightly if the splanchnic nerves are cut. The 
splanchnic dilatation is partly compensated for by a 
marked constriction of cutaneous vessels, and it seems 
probable that the cutaneous constriction is active and 
not simply passive to the splanchnic engorgement. 

(3) That hematin acts upon the cardio-inhibitory 
centre causing a marked slowing of the rate of the 
heart-beat, and in large doses produces a typical vagal 
pulse or even marked irregularities in the amplitude 
and rhythm of the pulse. Under hæmatin the heart 
at first shows great loss of tone, but later the tone in- 
creases beyond the normal. The cardiac output for 
a time is greatly diminished. 


(4) That in the large doses employed by him 
hematin depresses the respiratory centre, and that 
death under hematin is due to paralysis of this centre. 


eee 


Sleeping Sickness.—-Hearsey, in his “Sleeping Sick- 
ness Diary for the Nyasaland Protectorate,” Part xx, 
dated April 30, 1913, states that twenty cases of sleep- 
ing sickness have been reported during the past four 
months, namely, seven in January, six in February, 
five in March, and two in April. Of this number 
nineteen were found in the sleeping sickness area, 
and one near Kota-Kota, in the Marimba district. 
These twenty cases added to those previously reported 
make a total of 128. 

Clearing of bush and scrub and the lopping of 
branches of trees which might afford shelter for tsetse- 
flies are being carried out around all the villages in 
the sleeping sickness area, and Dr. Conran, the 
Medical Officer now in charge of this area, reports that 
the work is attended with marked success in banishing 
the flies from the villages. 

A re-investigation of the districts to the north and 
south of the proclaimed area will shortly be under- 
taken, as it is necessary to ascertain definitely whether 
these localities harbour cases of sleeping sickness. 

A detail account of the new cases is given in the 
report. 


The Health of the Canal Zone.—Phillips, Acting 
Chief Sanitary Officer of the Isthmian Canal Com- 
mission, in his report of the department of sani- 
tation for the month of May, 1913, states that 


the total number of deaths from all causes among 


employees was 38, divided as follows: Disease 27, 
and violence 11, giving the annual average per 
thousand of 5°42 and 2/21 respectively. 

Among employees for the month of May of each 
year the annual average death-rate per thousand was 
as follows :— 


Year Total Disease 
1904 5°35 E im — 

1905 16:65 as -— 

1906 24-79 23:88 
1907 30°15 24:00 
1908 10:44 8 03 
1909 9:45 5°36 
1910 7°72 4-77 
1911 10°89 8:17 
1912 8:01 4°61 
1913 7°63 5°42 


The annual death-rate per thousand in the cities of 
Panama and Colon, and the Canal Zone, including 
both employees and civil population for the month 
of May of each year, was as follows: 1905, 41°95; 
1906, 43°32; 1907, 31°57 ; 1908, 20°87 ; 1909, 15°77; 
1910, 18°69; 1911, 22°32; 1912, 19°01; 1913, 19°66. 

In segregating according to race, the annual average 
death-rate per thousand from disease among em- 
ployees was: For whites 365, and for blacks, 5'92, 
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giving a general average for disease of 5°42. For the 
same month during 1911 the annual average death- 
rate per thousand from disease among whites was 
981, and blacks 8'97, giving a general average of 
117;and in 1912 from disease among whites 1'95, 
and blacks 5'50, giving a general average of 4'61. 

Among employees during the month deaths from 
the principal diseases were as follows: Dysentery, 1; 
heemoglobinuric fever, 1; lobar pneumonia, 5; organic 
disease of heart, 3; tuberculosis of lungs, 1; typhoid 
fever, 2; leaving 14 deaths from all other diseases 
and 11 deaths from external violence. 

During the month of April the Culebra Hospital 
and sick camp were discontinued, the dispensary alone 
being continued. 

No cases of yellow fever, small-pox, or plague 
originated on or were brought to the Isthmus during 
the month. 





Experimental Production of Pellagra in a Monkey. 
—Harris (Journal of the American Medical Asso- 
ciation, June 21, 1913) believes he has experiment- 
ally produced pellagra in à monkey. He states that 
the inability to produce pellagra satisfactorily iu 
animals by means of various foodstuffs (spoiled 
maize and other cereals), which are considered by 
many observers to be in some manner responsible 
for the production of the disease, led him to investi- 
gate the hypothesis that pellagra is caused by a living 
miero-organism and not by a chemical intoxicant. 
It seemed logical, therefore, that the causal agent 
would be contained in one or more of the various 
tissues affected, and by utilizing these the disease 
could be reproduced in a susceptible animal. It 
was considered inadvisable to attempt injections of 
the whole tissue emulsions because of the heavy 
bacterial flora of the intestinal tract, the contamina- 
tions of the skin, and the probable secondary infec- 
tion of the patient dead of pellagra. These 
considerations, together with the view that the 
disease in man might be due to a filtcrabie virus, 
occasioned the employment of filtrates from the 
various organs. For this purpose the skin, 
alimentary tract, and more especially the brain and 
cord—since many of the characteristic symptoms of 
pellagra indicate disorders of this system—were 
filtered and utilized for animal injection. 

In the spring of 1910 experiments with a Berke- 
feld filtrate of the infected human tissues were 
carried out on the monkey. These materials were 
selected from the fresh necropsy of a ease of un- 
doubted pellagra which presented clinieally a typical 
picture of the disease, namely, extensive skin 
lesions, stomatitis, diarrhaa and the various nervous 
manifestations. The skin lesions involved the 
hands, face, legs and scrotum, and were sharply 
defined, being of a distinct black colour, dry, 
elevated and scaly. A complete necropsy was held 
within two hours after death, and the only lesions 
found macero- and microscopically were those 
present in fatal pellagra; no concomitant disease 
was present. The tissues of the different parts of 
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the central nervous system, especially the cord, 
portions of the skin lesions and of the alimentary 
tract, including the nasopharyngeal mucous mem- 
brane, were removed. These were mixed with equal 
amounts of normal saline solution, ground together 
in & mortar and allowed to stand in the ice-chest 
over night. After coarse filtration the juice was 
passed through a Berkefeld filter, letter N. 

The filtrate from the tissue mixture was then 
infected in large quantities into monkeys and pro- 
duced in them symptoms closely resembling pel- 
lagra. Photographs of the infected animals showing 
lesions on their hands and face are given, and these 
bear a resemblance certainly to the analogous skin 
lesions seen in man. 

Harris believes it is pellagra, and sums up his 
work thus :— 
| '' These experiments would indicate that pellagra 
muy be transmitted to the monkey (Macacus rhesus) 
by means of a Berkefeld filtrate derived from the 
tissue of the human subject; at least, the animals 
develop all the essential clinical signs and symptoms 
together with the pathologic picture discerned in the 
disease in man. Furthermore, they suggest that the 
etiology of pellagra is a filterable virus or a micro- 
organism capable of passing through the pores of 
certain Berkefeld filters. The details of this work 
and the further experiments which have been under- 
taken with a view of determining the nature of this 
filtrate and other phases of the problem will appear 
in a subsequent publication. '' 





The Prevention of Enteric Fever in Military 
Service.—Cummins, in the Journal of the Royal 
Army Medical Corps, No. 1, July, 1913, vol. xxi, 
writing on this subject, deals specially with the 
typhoid carrier. 

He believes that the discovery and disposal of 
chronie carriers should be carried out in peace in 
order that the Army may take the field with as few 
‘carriers ” as possible within its ranks. 

The procedure that should be followed through- 
out the Army has been already initiated in India. 
It seems illogical that the splendid work of the 
Enterie Convalescent Depót at Naini Tal should 
not have already led to the formation of similar 
institutions outside India. The author recom- 
mends that in all foreign stations where the garrison 
exceeds a certain strength—say 2,000 troops—there 
should be a depót for enteric convalescents under 
the charge of a '' specialist '' officer, trained in the 
baeteriological study of enteric fever. This officer 
should be regarded as the pathologist of the com- 
mand also, where the work of the depót is not so 
heavy as to justify a whole-time worker. To deal 
with convalescents from foreign stations with 
garrisons below this strength there should be a 
“ Home Depót"'' at some such place as Netley, to 
which all enteric convalescenta should be sent. 
This station would also dispose of ‘‘ carriers ” sent 
home from the other depóts, and receive con- 
valescents from military hospitals in England. 
The duties of this central Home Depét would 
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be arduous, and would require the whole time 
of one officer, under whom the clinical patho- 
logist at Netley might serve as an assistant 
when available. He would further recommend 
that all ‘‘temporary’’ and ‘‘chronic’’ carriers 
regarded as cured and returned to the ranks should 
be '' followed '' during at least a year after return 
to duty, samples not only of feces, but of blood 
being sent either to the depót at Netley or the Royal 
Army Medical College for examination. | Where 
‘“ immune bodies '' were found to persist for many 
months in the blood, the soldier should be invalided. 
A negative result in a sample of fæces sent by post 
means very little where twenty-four hours or more 
have elapsed since it was passed; on this account 
a blood sample would be advisable. No enteric 
convalescent should return to the ranks without 
having passed a period at a convalescent depot and 
being certified as no longer excreting germs. 

As regards the detection of early, atypical, and 
abortive cages in peace, this should be, and is, 
fairly successfully carried out. It is another matter 
on active service. Cummins believes that there is 
too great a tendency to regard bacteriological work 
as '' out of place '' on actual active service. There 
is no sanitary measure more important to a com- 
mander than the early diagnosis of enteric fever 
cases. If this is successfully carried out, and the 
methods of observation and isolation of '' contacts '' 
laid down in '' R. A.M.C. Training '" are honestly 
and thoroughly observed, he sees no reason why 
enteric fever should prevail in the future to any- 
thing like the extent that it has done in the past on 
active service. 

The early diagnosis of typhoid fever is a matter 
of blood culture. This requires skill, care, and 
deliberation, but not an elaborate outfit of bacterio- 
logical appliances. His idea is that a mobile 
'' laboratory,” consisting of a closed motor vehicle, 
containing the apparatus for preparing media, incu- 
bating ‘‘ cultures,’’ and for the necessary micro- 
scopic and other work of isolating bacteria, should 
be attached to each division and accompany 
this formation as part of the Divisional Headquar- 
ters. A specially trained officer with two trained 
orderlies and a driver should constitute the staff. 
Regimental medical officers and officers command- 
ing field ambulances should be directed to co- 
operate with this officer by sending to him all 
suspicious cases for blood culture and such other 
work as may be necessary. At present this work 
is allocated to the laboratory at the advanced base 
or railhead. In place of this, Cummins suggests a 
mobile laboratory marching and working with the 
divisions. 

During active operations, convalescent enteric 
eases should invariably be invalided to home terri- 
tory, and should not rejoin the Colours until 
certified ‘‘safe’’ by the Central Home Depot. 
The numbers so invalided would be comparatively 
few if the measures already mentioned had been 
thoroughly carried out. 


— I 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


253 








Abstracts. 





KALA-AZAR, ITS DISTRIBUTION AND THE 
PROBABLE MODES OF INFECTION.* 


By Lieutenant-Colonel C. Donovan, B.A., M.D., B.C.H., 
B.A.O. (R.U.I.), F.L.S., F.E.S., I.M.S. 


Surgeon, 4th District, Madras. 


Tae author gives a brief account of the 
geographical distribution of the disease to show the 
nature of the localities in which it is endemic. Its 
occurrence in such places, he believes, may help to 
throw a sidelight on some of the factors needed 
towards the discovery of the infective agent. He 
then describes the different insects that have been 
suspected as carriers of the virus, and the possi- 
bility of infection by means of or through the 
mucous membrane of the intestinal tract. 

Geographical Distribution.—Outside India, there 
are records of the prevalence of the disease in 
China, in the Yangtse Valley, and in the Soudan, 
in localities on the Blue Nile bordering the western 
boundary of the Abyssinian plateau. 

The author exeludes the disease as found along 
the littoral of the Mediterranean, relegating it to 
another form of Leishmaniasis, affecting mainly, if 
not exclusively, children and apparently closely con- 
nected with the canine form of the disease. 

As regards the occurrence of kala-azar in India, it 
is found endemic in the damp, low-lying districts 
near the deltas of the Ganges and Brahmaputra ; 
for instance, at Purneah, Dinajpur, Rangpur, the 
Burdwan district, Jessore, in and about Calcutta, 
Garo Hills and up the valley of the Brahmaputra 
river in Assam. 

Donovan is doubtful if Orissa is affected, but 
would suspect the low-lying areas of the deltas of 
the Brahmani and Mahanadi rivers, especially near 
Cuttack, to be suitable localities. Cases occurring 
in other parts of the north of India are apparently 
not indigenous. Dr. Row’s case of kala-azar from 
Baroda is an exceptional instance, but perhaps 
others may be discovered there when more search- 
ing inquiries are made. 

As far as the Madras Presidency is concerned, 
the disease is endemic in Madras City, especially 
in the northern congested part, i.e., Georgetown 
and Royapuram; to the west there are smaller foci 
in Choolai, Vepery and Pursewalkum, and to the 
east a very small focus in Triplicane. Recently a 
single case has been discovered in the family of a 
servant employed by a European residing at 
Nungumbakam, the residential part of Madras for 
Europeans. In the mofussil, three cases have been 
traced to Madura and a couple to Negapatam and 
Cuddalore. l l 

Thus all the places where this disease is endemic 
are low-lying, damp and near rivers, places very 








* Proceedings of the Third Meeting of the General Malaria 
Committee, held at Madras, November 18, 19, and 20, 1912. 
Simla : Government Central Branch Press, 1913. 
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suitable for malaria, and here malaria and kala-azar 
co-exist. 

Probable Modes of Infection.—These may be 
divided into two: (1) By means of insects, &c., 
absorption of the infection by the cutaneous lym- 
phaties, and (2) by oral ingestion, infection through 
the mucous membrane of the intestinal tract. 

(1) By Insects—(a) Bed-bugs.—Patton has 
brought very strong evidence to bear on the trans- 
mission of the disease by bed-bugs; yet there are 
several points still wanting to satisfy one in accept- 
ing the fact in its entirety. The disease is very 
local and  bed-bugs everywhere. Patton has 
attempted to explain this anomaly by the fact that 
a few bugs may take a single meal only of blood, 
the majority satisfying their appetites more often 
and not being condemned, for some unaccountable 
reason, to an unnecessary fast; and that it is in 
these exceptional cases of single feeds that the 
Leishmania flourish and flagellate. There may be 
something in this deduction, but further proofs are 
required. Patton has done a considerable amount 
of work in connection with bugs, and can speak with 
authority, yet an independent confirmation of his 
findings is required. Donovan himself met with 
no success, but he has not had an opportunity of 
trying experiments with the single feeding of bugs. 
Cases of kala-azar with numerous Leishmania in 
the peripheral blood, according to him, are of rare 
occurrence. Subsequent to Patton’s announcement 
of success with single feeds, he has, Donovan under- 
stands, fed bugs on a kala-azar patient with nearly 
a thousand Leishmania in a blood film. Large 
numbers of these insects were fed on this most 
exceptionally suitable case, but the results are said 
to have been negative. Of course, conditions 
favourable on the first occasion might have been 
inimical on this the second attempt, for the flagella- 
tion of the parasites; for instance, there may not 
have been a sufficiently large number of Leish- 
mania in the endothelial cells. 

(b) Conorrhinus.—Donovan has suspected another 
member of the bug family to be a transmitter of 
the disease, e.g., Conorrhinus rubrofasciatus. So 
far he has not succeeded in obtaining any develop- 
ment of Leishmania in the gut of these Hemiptera, 
but what makes him still adhere to experiments 
with them is the fact that they suck human blood 
under natural conditions, and that another species 
of the same genus in Brazil is the transmitter of 
a human trypanosomiasis. The popular belief that 
this bug feeds on bed-bugs is of curious interest, 
and a similar belief is held in Europe with regard 
to its congener, Reduvius personatus. 

(c) Mosquitoes.—Patton has carried out a few 
observations on these insects, but with negative 
results. It must not be forgotten that some 
Culicids harbour flagellates and these may very 
readily be confused, by an inexperienced observer, 
for Leishmania. A fact to be noted is that where 
kala-azar is endemic, there too malaria prevails; 
to give a few instances: in Assam, in Lower Bengal 
and in Georgetown. 

(d) House-fty.—The 


ubiquitous house-fly of 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[Aug. 15, 1913. 





India, very similar to that of Europe, but singled 
out for specific distinction as Musca nebulo, has 
been incriminated as acting as a transmitter, not 
by biting, as it possesses no such apparatus, but by 
transferring by its mouth or excreta the materies 
morbi on to foodstuffs or on to a breach of surface. 
This fly has a Herpetomonas of its own and a very 
distinctive one, in several ways differing from Leish- 
mania. Donovan would place this Herpetomonas 
of the fly in a different genus, and considers it 
has no bearing whatsoever with the Leishmania 
of man. 

(e) Lice and Ticks.—The head and body-lice have 
undergone a trial at Patton’s hands and proved 
ineffectual as transmitters. Similarly a large tick, 
Ornithodorus savignii, has been put through a like 
ordeal of sucking the blood of kala-azar patients 
with no positive results. 

(f) Fleas and Dogs.—In Europe, especially with 
regard to infantile kala-azar, the dog has been 
found to harbour Leishmania, and a fairly pre- 
sumptive case has been made out as to the part 
this animal plays as an intermediary host, the dog- 
flea being the actual transmitter. Donovan be- 
lieves, however, that the evidence adduced so far 
is not in all respects convincing. The occurrence 
of a natural flagellate of the flea has evidently 
not been taken into sufficient account. 

As far as the kala-azar of India is concerned, 
dogs examined in Madras have not afforded any 
evidence of harbouring Leishmania. 

(2) By Oral Infection.—Donovan having discussed 
the different kinds of insects that have been sus- 
pected of bringing about infection and spread of 
the disease, either by biting and so injecting or by 
depositing the infective material on the skin, next 
passes to the mouth as another channel by which 
infection may be possible, Leishmania being in- 
gested by food contaminated by excreta or other 
substances containing the encysted forms of this 
flagellate. 

In a fairly large proportion of cases of kala-azar, 
the disease begins with symptoms of intestinal in- 
volvement, simulating very closely cases of typhoid 
fever; the typical pyrexial course, the looseness of 


bowels and the gradual descent of the fever by 


lysis on about the twentieth or thirtieth day, 
presents a picture very like enteric. 

After a period of apyrexia for a month or more, 
the temperature rises again, disillusionment of the 
diagnosis follows and kala-azar is made manifest. 
Then, again, in the course of all cases of the 
disease, there are periods of diarrhea and dysentery. 
In fatal cases evidence of ulceration of the large 
intestines is marked and Leishmania are found in 
scrapings from these ulcers; involvement of the 
intestinal tract lends a certain amount of probability 
for suspecting a primal attack of the parasites on 
the mucosa of the alimentary system. It is true 
no Leishmania have been found in the feces of 
kala-azar patients.  Ankylostomes and Trichomo- 
nads are frequent in such evacuations; could these 
organisms harbour and carry the Leishmania and 
thereby bring about infection of the intestinal 
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mucosa? Ankylostomes have been examined by 
Christophers, but he could find no trace of Leish- 
mania in them. Trichomonads are very commonly 
found in infusions of earth; for instance, the earth 
containing intestines of white ants are packed with 
these flagellates, and again sawdust used in Madras 
for storing ice, on occasions, affords a good supply 
of these protozoa. Could Leishmania be a com- 
mensal in the cytoplasm of Trichomonas ? 

Further research on the subject Donovan believes 
is required. 





THE BREEDING PLACES OF PHLE- 
BOTOMUS.* 


By Professor F. M. How ert. 
Imperial Pathological Entomologist. 


How ett states that the investigation of the 
natural breeding-places of sand-flies is by no means 
easy, owing to the minute size of the larve and the 
fact that their colour harmonizes with that of damp 
earth. Repeated attempts were made at Pusa to 
discover whether the breeding-places were restricted 
to one particular type of locality on which it might 
be possible to concentrate the application of 
remedial measures. Experience indicates that no 
such definite assertions can be made in a district 
where the climatic conditions are such as obtain 
at Pusa, although it is probable that breeding- 
places may be found to be far more narrowly 
restricted in such areas as the Punjab, where tem- 
peratures are higher and humidity low. A certain 
degree of moisture in the soil is essential to the 
welfare of the larve, they are never found in really 
dry earth, and are killed by a comparatively short 
exposure to the dry air of the hot weather. In very 
dry areas one should thus expect to find them only 
in those places where there is a reasonable amount 
of moisture, and the difficulty of finding them would 
thus be considerably lessened. 

Although the number of larve found has been 
small, it is sufficient to show that in Pusa the 
necessary conditions are :— 

(1) A moderate degree of moisture, roughly 
equivalent to that of good garden mould in Eng- 
land. 

(2) Protection from light. 

(3) The presence of nitrogenous refuse; particu- 
larly the debris of dead insects, decayed fungi, and 
perhaps insect and other excreta. An excess of 
nitrogenous matter, however, appears to be dis- 
tasteful and unsuitable. No larve have been 
hitherto found in latrines, although search has been 
made on several occasions. 

(4) The presence of brick, stones, tiles, or cement 
has been associated with all but one of the breeding- 
places seen hitherto; this is probably due to the 
fact that these substances are comparatively cool 
and often have condensed moisture on the surface, 

















* Proceedings of the Third Meeting of the General Malaria 
Committee, held at Madras, November 18, 19, and 20, 1912. 
Simla: Government Central Branch Press, 1913. 
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while they also act as a protection from the light. 
Grassi has found larve in cellars and damp places 
where there were bricks, und Marett, in Malta, 
only found them in eaves and in the crevices of 
stone walls, while it has been suggested that they 
feed exclusively on the excreta of wood-liee. All 
these observations fit in with the conditions out- 
lined above. The brick-work of wells is indicated 
as & promising locality in dry districts, though no 
results therefrom have yet been got at Pusa. 

Two other points are worth noting. One is the 
very frequent association of sand-flies with the 
common wall-lizards; the flies bite the lizards 
readily, particularly the young and tenderer in- 
dividuals, and are often to be seen sitting on or 
near a lizard; the latter seem to suffer no annoy- 
ance from the bite. It is very possible that the 
cracks and crannies in the walls in which lizards 
reside during the day are sometimes used by 
Phlebotomus as breeding-places, and the excreta of 
the lizard, consisting as it does of the remains of 
digested insects, might provide suitable food for the 
larve, though these have not yet been found in 
lizards’ haunts. The other point is the possible 
utilization as breeding-places of the nests of ter- 
mites. The author has twice observed adult 
Phlebotomus in some numbers in the surface- 
galleries of these nests, but has had no oppor- 
tunitv as yet of pursuing the matter further, as 
nest-building termites do not occur in the Pusa 
district. Mr. Fletcher writes that he has observed 
the same thing while working at termites in Madras, 
and since the nests would provide just the right 
conditions as regards moisture, darkness, the pre- 
sence of nitrogenous refuse, and even the brick-like 
walls of the galleries, this line of investigation seems 
a promising one. | 

The following are the localities from which larve 
or pups have been obtained at Pusa :— 

(1) The nearly dried mud of cement channel 
leading from a well-reservoir. One larva. August. 

(2) A small heap of kitchen refuse near the base 
of a wall. One larva. August. 

(3) The damp earth between the bricks forming 
a small platform for a plant of the sacred Tulsi, 
in the courtyard of a house. The bricks were more 
or less covered with an algal growth, and among 
them were found ants, with larve and nymphs, 
wood-lice larve of Mycetophilide, mites and a few 
nematode worms, together with the remains of 
numbers of dead insects of various sorts, on which 
the larve were feeding. Four larve and seven 
empty pupa cases. October. | 

(4) Among the bricks and tiles in à small heap 
of earth and rubbish. The conditions were similar 
to those in the locality just mentioned, the larve 
feeding on fragments of dead insects. The heap 
was about a foot high, on a piece of waste land 
some thirty vards from a block of houses. Five 
larve, three pupe, and twenty-three empty pupa 
cases. The pups were nearly all on the edges of 
tiles and bricks; they can be recognized by the 
fact that they stand upright, anchored to the sup- 
port by the larval skin which remains encasing the 
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tail-end. The larve (2-3 mm. long) can be recog- 
nized by the two or four very long stout bristles 
at the tail. ! 

(5) The damp algal muddy leafy stuff taken from 
the earthy sides of an open reservoir where water 
from several gutters accumulated; the gutters, 
which were of cement, led from houses and the 
water contained nitrogenous matter. Six adulta 
emerged. May. 


—— SQ ————— 


Personal Motes. 


INDIA OFFIOB. 
From May 17 to August 4. 


Arrivals ted in London.—Colonel P. Hehir, I.M.S. ; 
Lieutenant-Colonel J. Jackson, I.M.S. ; Lieutenant-Colonel 
F. C. Pereira, I.M.S. ; Major T. Hunter, I.M.S.; Captain W. 
P. G. Williams, I.M.S.; Captain A. J. Symes, I.M.S. ; Captain 
R. D. Saigol, I. M.S. ; Lieutenant-Colonel F. R. Ozzard, I. M.S. ; 
Lieutenant-Colonel W. H. Ogilvie, I.M.S. ; Lieutenant-Colonel 
R. H. Elliot, 1.M.S. ; Lieutenant-Colonel H. S8. Wood, I. M.S. ; 
Major A. A. Gibbs, I.M.S. ; Major W. H. Cox, I. M.8. ; Major 
G. Hutcheson, I.M.S.; Captain W. C. Ross, I.M.S.; Captain 
A. E. J. Lister, I.M.S. ; Captain R. Kelsall, I.M.S. ; Colonel 
R. W. 8. Lyons, I.M.S.; Lieutenant-Colonel C. N. C. Wim- 
berley, I.M.S.; Lieutenant.Colonel G. F. W. Ewens, I.M.S. ; 
Major J. J. Urwin, I.M.S.; Captain G. G. Jolly, I.M.8. ; Cap- 
tain D. P. Goil, IM.S.; Colonel C. F. Willis, C.B., V.H., 
I.M.S.; Major A. Leventon, I. M.S. ; Major F. N. Windsor, 
I.M.S.; Lieutenant-Colonel J. Crimmin, V.C., I.M.S.; Major 
W. H. Cox, D.S.O., I.M.S. ; Major A. W. Tuke, I.M.S. ; Cap- 
tain W. S. McGillivray, I.M.S. ; Captain W. R. J. Scroggie, 
I.M.S.; Captain S. G. S. Haughton, I.M.8. ; Captain H. M. 
Inman, I. M.S. ; Captain J. H. Horne, 1.M.8.; Captain R. S. 
Kennedy, I.M.S. ; Colonel J. Smyth, I. M.S. ; Captain A. C. 
Ingram, I.M.S. ; Captain M. F. Reany, I.M.S. 

Extensions of Leave.— Captain W. A. Mearns, I.M.S., 2m. ; 
Major H. R. Nutt, I.M.S., 1 m. 18d. ; Major G. Y. C. Hunter, 
I.M.S., 8 m., M.C.; Captain F. P. Connor, I.M.8., 10 d.; 
Major S. R. Christophers, I. M.8., 3 m. ; Major R. F. Standage, 
I.M.S., 2 m. ; Captain N. N. G. C. McVean, I.M.S., 6 m., 
M.C. ; Major J. H. Hugo, I.M S., 14 d. ; Lieutenant V. P. 
Norman, I. M.S., to November 11, 1913, M.C. ; Captain C. A. 
Gill, I.M.S., 4d. 


List OF INDIAN CIVIL OFFICERS ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER CIVIL RULEs). 


Showing the Name, Province, and Department, and the Period 
for, and Date from, which the Leave was granted. 


Battye, Major W. R., I.M.S., India Foreign, Rajpootana, 
7 m., March 31, 1913. 

Bird, Lieutenant-Colonel R., C.I.E., M.V.O., I.M.8,, B., 
6 m., May 9, 1918. 

Cox, Major W. H., D.S.O., I.M.S., Burma, 12 m., April 12, 
1918. 

Elliot, Lieutenant-Colonel R. H., I. M.S., M., 7 m., April 19, 
1918. 

Ewens, Lieutenaut-Colonel G. F. W., I.M.S., Punj., 6 m., 
May 4, 1913. 

Goil, Captain D. P., I.M.8., B., 32 m., April 5, 1913. 

Goodbody, Major C. M., I. M.S., Rajpootana, 6 m., March 20, 
1913. 

Green, Lieutenant-Colonel C. R. M., I.M.S., B. Med., 7 m,, 
April 17, 1913. 

Harris, Colonel G. F. A., C.S.I., I.M.8S., B. Med.,7 m. 15d., 
April 11, 1913. 

Hepper, Captain E. C., I.M.S., N.P., 23 m. 26 d., April 27, 
1913. 

Hunter, Major T., I.M.S., U.P. Med., 9 m. 15 d., April 20, 
1918. 
Hutcheson, Major G., I.M.S., U.P. Med. Dept., 11 m., April 
16, 1918. l 





Ingram, Captain A. C., I.M.8., M. Med. College. 

Jackson, Lieutenant-Colonel J., I. M.8., Bo. Prisons, 14 m., 
April 18, 1918. 

Kelsall, Captain R., I.M.S., Burma, 18 m., April 15, 1913. 

Leventon, Major A., I.M.S., Assam, 18 m., May 8, 1918. 

Lethbridge, Major W., I.M.S., Rajpootana, 23 m. 2 d., 
October 13, 1913. 

Lindesay, Major V. E. H., I.M.8., Behar and Orissa. 
see Captain C. B., I.M.S., India Foreign, Persian 

ulf. 


Penny, Lieutenant-Colonel J., I.M.8., Burma. 

Perry, Major E. L., I.M.8., Punj., 7 m. 1 d., March 5, 1918. 

Pereira, Lieutenant-Colonel F. C., I.M.S., M., 14 d., April 
15, 1918. 

Reaney, Captain M. F., I.M.8., C.P. 

Ross, Captain H., I. M.8., U.P., 24 m., November 20, 1912. : 

Ross, Captain W. C., I.M.S., B. Med. Dept., 19 m. 21 d., 
April 16, 1918. 

Saigol, Captain R. D., LM.8., Burma, 24 m., February 10, 
1913. 

Stewart, Lieutenant-Colonel T. W., I.M.S., Burma, 24 m., 

December 14, 1912. 

Tuke, Major A. W., I.M.8., Bo., 9 m., May 22, 1918. 

Wilkinson, Lieutenant-Colonel E., I.M.S., Punj. Sanitary 
Comm., 21 m., February 13, 1918. 

Windsor, Major F. N., I. M.S., B., 19 m. 29 d., May 9, 1918. 

Wood, Lieutenant-Colonel H. S., I.M.S., B., 88 m., February 
18, 1913. 

Urwin, Major J. J., I. M.S., Behar and Orissa, 18 m., May 14, 
1918. 


List oF INDIAN MILITARY OFFICERS ON LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Baines, Major F. E., I.M.S., to November 15, 1913. 

Cox, Major W. H., I.M.S. 

Crimmin, Lieutenant-Colonel J., V.C., I.M.S. 

Eliot, Lieutenant-Colonel R. H., I. M.S. 

Gibbs, Major A. A., I. M.S., to December 13, 1913. 

Grayfoot, Colonel B. B., I. M.S., to October 30, 1913. 

Haughton, Captain S., I.M.S., to March 5, 1914. 

Hehir, Colonel P., I. M.8., to October 16, 1918. 

Horne, Captain J. H., I.M.8. 

Inman, Captain H. M., I.M.S., to February 17, 1914. 

Jolly, Captain G. G., I. M.S., to May 8, 1914. 

Kennedy, Captain R. S., I. M.8. 

Lister, Major A. E. J., I. M.8., to October 1, 1918. 

Lukis, Surgeon-General Sir C. P., K.C.S.I., Director-General 
I.M.S., to November 12, 1913. 

Lyons, Colonel R. W. S., I.M.S., 

McGillivray, Captain W. S., I.M. 

Mearns, Captain W. A., I.M.S., to August 20, 1918. 

Ogilvie, Lieutenant-Colonel W. H., I.M.S. 

Ozzard, Lieutenant Colonel F. R., I.M.S., to May 9, 1914. 

Symes, Captain A. J., I.M.S., to December 2, 1918. 

Williams, Captain W. P. G., I.M.S., to December 31, 1913. 

Willis, Colonel C. F., C.B., I.M.S., to September 80, 1918. 

Wimberley, Lieutenant-Colonel C. N. C., I.M.S., to January 
15, 1914. 


to November 7, 1913. 
S. 





Motices to Correspondents, 


1.—Manuscripts sent in cannot be returned. 
2.—As our contributors are for the most part resident abroad, 
roofs will not be submitted to those dwelling outeide the United 
ingdom, unless specially desired and arranged for. 
8.— To ensure &couracy in printing it is specially requested 
that all communications should be written clearly. 
4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should com- 
municate with the Publishers. 
5.—Correspondents should look for replies under the heading 
'* Answers to Oorrespondents." 
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Original Communications. 


THE METEOROLOGY OF MALARIA. 
By MaTrHEW D. O’Connetx, M.D. 
Colonel R.A. M.C. (Retired). 
BELow I give hourly meteorological readings 


recorded by the thermograph (Kew) and anemo- 
graph (Beckley's) for a continuous period of forty- 


Hourly atmospheric conditions at 


lcutta (Alipore) 


a ue of Drying 
r . 


Calcutta, 1912 Dry Wet Grains Mi 
March 9, 6 o'c. à.m. 73:8? 71:0? . 0 0 
$5 4. ^ 78:8 71:5 - 9:0 0 
A 8 ,, 75: 72:2 16:0 0 
js 9. x 781 70:9 30:9 3 
- 10 ,, 80:3 72:0 41:5 8 
2 11 is 82-9 78:0 505 © 4 
» 12 o'c. noon 84:2 72:0 62-0 4 
n lo'c. p.m. 85:9 71:0 74:4 4 
4 2- 3 86 9 71:5 78:4 4 
E 3 " 86:9 71:0 19:5 4 
i 4 5 88:9 68:5 98:0 7 
35 5 , 87:1 69-0 86-6 5 
9s 6 Cs, 83:2 70:4 62:0 3 
»» 7 »? 79°1 70:1 49:9 1 
$ B. X 76:8 70-2 81:4 1 
y 9 45 75:6 70:6 24:6 1 
j 10  ,, 74:4 67:7- 80:2 1 
$8 11 - 79:1 67:0 26:5 0: 
M 12 o’o, midnight 71:6 67:0 20:4 2 
March 10, 1 o'c. a.m. 70-0 67:6 10:6. 2 
i "E 69:7 68 0 7:8 ‘2. 
"m 9 ,, 70:8 68:5 11:0 :8 
m 4 as 71:8 68:0 15:2 ‘5 
"i 5 i 68:7 66:2 11:5 1 
55 6 Cy, 67:7 68:8 . 16:6 2 
> 7 i 67:4 64:8 18:4 0 
* 8- ' 3; 71:5 66:4 22-4 :2 
i 9. ere 76:6 62:5 55:9 2 
vs 10  ,, 79:6 68:9 65:2 4 
» 11 ] 82:6 65:2. 748 4 
" 12 o'c. noon 88-9 65:5 80-0: 4 
" 1 o'c. p.m 85:4 64 0 92-0 2 
m 2 3 86:0 65:4 99:4 .9 
m 9 *" 87:9 65:7 99:4 |4 
o 4 5 88:3 65:5 102-2 6 
5 5 $5 85:4 68:5 79:6 3 
A 6  ,, 82:0 69:4 59°8 4 
i» T T 7TT:1 68:8 88:2 2. 
M 8 - 75:3 68-0 88-9 2 
$5 9. 35 73:2 66:0 31:0 1 
» 10  ,, 71:5 65:5 25:5 1 
m 11 $3 71:6 66:0 94:4 4 
i 12 o'c. midnight 687 66:5 10:0 2 
March 11, 1 o'c. a.m. 6911 66°5 12:2 2. 
ii 2.4 69:2 66:6 11:4 4 
i5 93 SCs; 69:0 66:6 10:6 4 > 
n 4 » 69-0 67:0 9:0 3 
$a 5 j 69:2 67:5 T:8 3 
$$ 6 x 68:9 67:4 6:9 2 


eight hours at Calcutta in the season September, - 


when malaria is prevalent, and, for contrast, similar 
readings in the season March, when malaria is not 
prevalent. For these readings I am indebted to 
Gilbert T. Walker, Esq., C.S.I., F.R.S., the 
Director-General of the Meteorological Observa- 
‘tories of the Government of India. 
show the effect of such atmospheric conditions on 


Velocity . 
power ofair of wind 
per 10 c. ft. per hour 


F 


QOO. 


oo 


portant point. 


In order to: 


the body temperature of the inhabitants of Calcutta, 
I have placed in line with each hourly reading, as 
a standard for comparison, the meteorological con- 
ditions which were found by actual observation to 
raise body temperature &bove normal in the humid 
cotton-weaving sheds of Lancashire. In each in- 
stance I have added the drying power of the air 
to indicate the impediment to loss of heat from the 
body by evaporation. 

To estimate the effect of a warm, or hot, damp 


— . Atmospheric conditions which Degree to which body tem- 


. rained. body temperature in the perature was raised by ex- 

l -cotton sheds posure in the cotton sheds 
Temperature ` Drying Movement Body tein- . Pulse Respira- 

of air F. power ofair of air . peraturein _ A2 tions 

per 10 c. ft. per hour mouth 

a : 
Dry Wet Grains Miles . 
73:5? | 680? 24°5 — -100°0° 90 22 
13:5 68:0 . 245. 100-0 90 22 
75:0 | 69:5 26:6 100-2 110 18 
78:0 79:5 23-0 100:0. 100 30 
80-0 73:0 96-0 99:2 90 16 
83:0 74:0 470 99:8 104 21 
84:0 TTO 39 0 - 100:8 84 25 
86:0 TT:5 49-0 . 99:2 80 20 
87:0 790 48:0 100:4 108 24 
8TO | 79:0 48:0 100:4 108 24 
890 76:0 73:0 99°6 98 18 
87 0 79:0 48:0 ..100:4 108 24 
83-0 75:0 43:0 99-3 92 16 
79-0 | 78:55 28-0 100:8 110 24 
770 73-0 28:0 . 1001 100 18 
75:5 70:5 24:5 - ^ 994 182 22 
74:0 70-0 19:0 - . 1000 - 98 ^" 20 
79:5 — 680." 2455 3 . 1000 90 22 
72:0 65:0 29-0 m -= 99:6 Not given 
69-0 650: 170 ‘= 100°0 100 26 
690 650. 170: $ 100-0 100 26 
69:0 650 170: 38$  .1000 100 26 
72:0 65:0 29-0 3 99-6 Not given. 
69-0 65-0 17:0 3 . 99:6 Not given. 
69:0 65:0 17:0 E 99-6 Not given 
690 650° 170 2 99°6 Not given 
7220 650. 290 # 4 99-6 Not given 
76:0 72:0 29°0 g 99:4 88 20 
79:5 74:5 26:5 2 100°2 90 24 
82-0 75:0: 88:0 9 99:2 92 16 
840  7TO 890 & . 1008 84 95 
85:5. 78:0 44:0 7, 100:1 82 22 
86:0 TT:5 49:0 99-2 80 20 
88-0 TT: 5 61:0 | . 100-2 104 20 
88-0 77:5 61:0 | e 100:2 104 20 
85-5 78:0 44'0 ` . 1001 82 29 
82-0 75:0 38 0 . 992 92 16 
77:0 73:0 20:0 1001 100 18 
75:5 70:5 24:5 . 99:4 132 22 
78:5 68:0 24-5 100°0 90 22 
720 | 650 2990 99-6 Not given. 
72-0 65:0 29-0 99-6 Not given. 
69-0. 65:0 17:0 | . 100:0 100 26 
69-0 65:0 17:0 . .; 1000 100 26 
69-0 65:0. 17:0 . . 100° 100 26 
69:0 65:0. 170. 100:0 100 26 
69-0 65-0 17:0 100-0 100 26 
69:0 650 17 0 100-0 100 26 
69:0 650 17:0 100°0 100 26 


atmosphere on body temperature, physiologists 
regard its wet bulb temperature as the most im- 
In the evidence given before the 
Departmental Committee on Humidity and Venti- 
lation in the Lancashire Cotton-sheds, Professor 
M. S. Pembrey and Dr. Colley, Inspector of Fac- 
tories, say: ʻ‘ All must have their powers of 
accommodation taxed when the temperature of the 
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wet bulb rises much above 709 F. (21:19 C); " 
and again '' prolonged exposure to the hot, moist 
atmosphere would appear to be more injurious than 
exposure to even higher (wet bulb) temperatures 
for a shorter time." Sir T. M. Legge, H.M. 
Chief Inspeetor of Factories, says: '' The general 
opinion I heve formed from the detailed study of 


Hourly atmospheric conditions at 


Calcutta (Alipore) 


Temperature of 


Drying Velocity of Temperature of 


of the observations from which he forms the opinion 
in which the body temperature was raised above 
normal by exposure to a much lower wet bulb 
temperature, and at least one observation in which 
the body temperature in the mouth rose to 100? F. 
(31:8? C.) under an atmospheric wet bulb tempera- 
ture of 65? F. (18:3? C.) in less than one hour. 


Degree to which body tem- 
perature was raised - 
posure in the cotton sheds 


p ommumumaund 
Movement Body tem 


may eg iie: conditions which 
raised y temperature in the 
cotton sheds 


———— —À— 
Dryin ra- Pulse Respira- 


air, F. power of air wind per air, F. power ofair ofair per ture in the tion 
Pa per ten c. ft. hour per ten c. ft. hour mouth, F. 
Calcutta, 1912 Dry Wet Grains Miles Dry Wet Grains Miles 

September 21, 6 o'c. &.m. 79:99 | 78:5? T9 1 79:5 74:5 26:5 100-99 90 294 
: T x 81:4 800 84 0 A 81:0 74:0 87-0 99-9 190 20 
v 8 , 83:5 80:4 186 2 88:0 15:0 43:0 99:3 92 16 
be 9 ,, 86:0 80:5 34:0 6 86:0 775 49-0 99-2 80 20 
» 10 ., 87:4 81:5 850 5 87.9 76:0 63:0 100-4 100 20 
Hh 11 7 88:4 811 458 5 88:0 80-0 49:0 100-0 108 16 
be 12 o’c. noon 90°4 81:3 545 6 90-0 75:0 82-0 99-8 94 24 
E 1 o'c. p.m. 88:9 78:0 64:4 7 88:0 77:5 61:0 100-9 104 20 
i 2 n 87-0 77:5 550 7 B 870 79:0 48.0 100:4 108 394 
m 8, 88:5 81:6 489 5 88-0 80:0 49-0 100-0 108 16 
" 4 ,, 85:7 79:5 88:4 8 85:5 78:0 44:0 100-1 82 22 
Ki 5 , 84:5 78:5 360 5 84:5 71:5 41:0 100:3 190 25 
K 6 , 83:4 78:5 28:8 5 83:0 75:0 48:0 99:8 99 16 
in 7 x 81:6 767 21:11 8 81:5 75b 82:5 100-2 112 481 
$9 Bo x 81:6 77-5 236 2 81:5 75:5 82-5 100-9 112 381 
2 9 , 81:9 17° 912 2 81:0 75-0 82-0 100-0 112 31 
T 10  , 80:9 77°6 185 1 80:5 78:0 88:5 : 99-6 92 20 
ii HH... 797 . 7T6 — 116 1 79:5 | 745 | 9656 J 100:2 90 24 
n 12 o'c. midnight 80:2 78:0 190 1 80-0 75:0 27-0 z 99:9 92 28 
September 92, 1 o'c. a.m. 80:1 78:0 19:5 1:5 80-0 75:0 27:0 o 99-2 92 28 
i 2. a 79:8 779 100 1 C 7965 74:5 26:5 £ 100-9 90 A 
j 8 , 79:9 71:6 86 1 79:0 | 78:5 280 Pu 100:8 110 24 
a 4 ,, 79:9 Ti 80 05 79:0 78:5 28-0 H 100-8 110 24 
E b. a 79-0 71:5 80 0 78:5 78:5 250 = 99°6 116 22 
» 6 , 79:6 71:9 9:3 (0 79:0 79:5 28-0 o 100:8 110 24 
E | E 811 79:5 9:6 155 81:0 75:0 82:0 = 100-0 112 31 
5 8 , 82-7 79:6 18:6 05 82-0 76:0 83-0 E 99:9 88 14 
i5 9 » 85:0 79.6 93:5 2.6 85-0 71:0 45-0 9 100-4 190 294 
z 10  , 86-6 79:6 49:29 25 86:5 79:5 49-0 O 99-9 99 16 
: Ht. 88:0 781 58:5 40 88:0 | 800 490 =| 100:0 108 16 
: 12 o'c. noon 88:8 79:0 59:6 40 88:0 80-0 49:0 A 100-0 108 16 
ni 1 o'c. p.m 88:9 80-0 55:3 40 88-0 80-0 49-0 100-0 108 16 
» 2 ,, 90:1 79:0 658 40 )D 900 75:0 89-0 99-8 94 24 
in 3 —, 89-5 78:8 573 60 89-0 790 60-0 100-0 108 24 
x 4 ,, 89:8 78:8 664 50 89:0 79:0 60-0 100-0 108 24 
" B. ua 871 79:7 451 20 87:0 79:0 48:0 100:4 108 24 
3: 6 , 84:6 78:8 3529 380 84:5 71:5 40:0 100:8 190 25 
x T. x 89-7 77:5 297 50 82-0 76:0 33-0 99-2 88 14 
= B. x 81:6 77:5 286 20 81:5 75:5 32:5 100-2 112 81 
» 9 , 80-9 78:9 1553 00 80-0 75:0 21-0 99-9 92 28 
5 10 p 80-4 781 184 05 80-0 75:0 27-0 99:9 92 28 
z 1l  ,, 80:2 78:0 18:0 00 80-0 75:0 27:0 99-2 92 28 
2: 12 0’c. midnight 80-1 781 119 0-0 80:0 75:0 27:0 99:9 92 28 
September 28, 1 o'c. a.m. 79:6 71:6 1:0 00 E 79:55 74:5 26:5 100-2 90 24 
2: 2 4 79:4 71:5 104 0-0 79:0 78:5 28:0 100:3 110 24 
A 8 , 79:1 71:8 104 10 79:0 73:5 28:0 :100:8 110 294 
i E > 79:4 77:5 104 10 79-0 78:5 28:0 100:3 110 24 
X b. “4; 79:8 77:5 98 05 790 78:5 28-0 100:3 110 24 
i 6 a, 79:9 77:5 92 15 79:0 78:5 28:0 100:8 110 24 


Conditions which cause fever, A, C, E, 


T »» do not cause fever, B, D, 


the observations (in the sheds) is that a rise of 
mouth temperature makes itself distinctly felt when 
the wet bulb (temperature of the air) exceeds 
75° F. (2377 C.)."' 

I think that in fixing the degree of atmospheric 
wet bulb temperature at which body temperature 
begins to rise above normal, at 75? F. (237? C.), 
Sir T. Legge fixes it too high, for there are many 


But accepting 75° F. (28:7? C.) as the degree of 
atmospheric wet bulb temperature at which body 
temperature begins to rise above normal, it is seen 
that the September atmosphere at Calcutta, details 
of which have previously been given, is such as 
must eause pyrexia, as its wet bulb temperature 
was above 75? F. (28:7? C.) for the whole period 
of forty-eight hours, and even reached a maximum 
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of 81:6? F. (27-7? C.), but the March atmosphere 
at Caleutta is not such as would raise body tem- 
perature above normal, for its wet bulb tempera- 
ture never rose above 73? F. (22:7? C.) during the 
whole period of forty-eight hours, and even fell as 
low as 62:5? F. (18° C.). 

But in thus concluding that the September 
atmosphere at Calcutta must raise the body tem- 
perature of many immersed therein we are leaving 
out of consideration the rate of movement of the 
air which regulates the rate of loss of heat from 
the body by conduction and convection, and which 
must therefore modify the effect of the high wet 
bulb temperature in raising body temperature. 

In the details of the September atmosphere at 
Calcutta it is seen that the velocity of the wind, 
from 8 o'clock a.m. throughout the day until 
9 o'clock p.m., varied from 2 to 8 miles per hour; 
whilst from 9 o'clock p.m. throughout the might 
until 8 o'clock a.m., the velocity of the wind never 
exceeded 1:5 miles per hour and fell to 0:5 and 
even 0'0 (dead calm) at several hours. 

Thus the smaller movement, and at times even 
absence of all movement, of the air throughout the 
night must, by reducing loss of heat from the body 
by conduction and convection, increase the effect 
of the high wet bulb temperature in raising body 
temperature above normal; whilst the greater move- 
ment of the air throughout the day must, by in- 
creasing loss of heat from the body by conduction 
and convection, minimize the effect of the high wet 
bulb temperature in raising body temperature. 

I thus arrive at the conclusion that any fever 
caused by the September atmosphere at Calcutta 
comes on and increases gradually throughout the 
night until about sunrise, and then, as a rule, 
declines gradually throughout the day, as the 
dampness of the air diminishes and the velocity 
of the wind increases. 

The recurrence of atmospheric conditions which 
so raise body temperature on consecutive nights, 


as they did recur on the nights of the 21st to 22nd 


and 22nd to 23rd September at Calcutta, must 
make any fever so caused of a quotidian inter- 
mittent character, whilst if they recur only every 
second or every third night the fever must be 
respectively mtermittent tertian or quartan. 

Up to the present I have only considered the 
effect of the atmospheric conditions at Calcutta in 
September from the point of view of the impedi- 
ment which they present to loss of heat from the 
body, and from this alone conclude they must raise 
body temperature above normal. But it is not 
only by impeding loss of heat from the body that 
the atmospheric conditions of the September nights 
at Calcutta raise body temperature. For the high 
atmospheric temperature, 79° F. (26°19 C.) to 
83° F. (28:89 C.) impedes excretion of water 
through the kidneys, and the low atmospheric dry- 
ing power, 8 to 27 gr. per ten cubic feet, impedes 


evaporation of water from the skin and lungs. They 


therefore produce an accumulation or increase of 
water in the blood, for physiologists tell us that the 
sweat glands are not stimulated to increased action, 


i.e., sweating in resting conditions, until the tem- 
perature of the air reaches 91:49 F. (33° C.). The 
increase of water in the blood so produced is, of 
course, aggravated by the increased amount of water 
taken into the body as drink under such atmospheric 
conditions. But increase of water in the blood 
increases destructive metabolism or heat production 
in the body. The injection of 6 c.c. pure distilled 
water into the blood produces a transient rise of 
body temperature to 100° F. (37°8° C.). 

Such increase of water in the blood, and con- 
sequent increase of heat production in the body, 
caused by the September night atmosphere at Cal- 
cutta subsides slowly during the following day as 
the drying power of the air, and consequently 
evaporation of water from the skin and lungs, in- 
creases. On September 21 at Calcutta the drying 
power of the air so increased from 34 gr. per ten 
cubic feet at 9 o'clock a.m. to 64:4 gr. at 1 o'clock 
p.m. And on September 22 at Calcutta the dry- 
ing power of the dir so increased from 33°5 gr. 
per ten cubic feet at 9 o'clock a.m. to 66°4 gr. at 
4 o’clock p.m. 

If during the day the temperature of the air 
reaches 91:49 F. (83° C.) the accumulation of water 
produced in the blood by the night atmosphere, 
would be rapidly reduced by sweating, and with it 
would also be reduced the increased metabolism or 
heat production caused by it; or if sweating is 
induced by drugs or by covering the body with 
blankets, the same effect would be rapidly pro- 
duced. 

Hence it appears that the night atmospheric con- 
ditions at Calcutta in September raise the body 
temperature of many above normal, cause pyrexia, 
by increasing heat production in the body as well 
as by impeding heat loss from the body. 

Now, if it be asked, of what tissue in the body 
an increase of water in the blood produces increased 
destructive metabolism the first tissue mentioned 
must undoubtedly be the red corpuscles of the 
blood. For increase of water in the blood increases 
hemolysis, that is, increases ‘the destruction of red 
corpuscles, the liberation of their hemoglobin into 
the liquor sanguinis, the production of pigment in 
the blood, and gives rise to the appearance in the 
blood of those bodies which, from their resemblance 
to Laveran's bodies, have been called pseudo- 
parasites. | j | 

Such increased hemolysis demands an increased 
functional activity of the spleen, for the chief func- 
tion of this organ is the disposal of the products or 
fragments of such hemolysis. But with increased 
functional activity of the organ there must be en- 
largement, at first like the increased hemolysis, 
of an intermittent character, but subsequently from 
repeated recurrence becoming permanent. 

Is there then at Calcutta in September, and at 
other places having a similar or nearly similar 
climate, an intermittent fever, an ague, which is 
obviously caused by the meteorological environ- 
ment under which it arises? So it was believed, 
and, although, perhaps, in a rather vague and in- 
definite way, taught in the medical schools of the 
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world for centuries. But in the medical schools of 
to-day such a view of malaria, if mentioned at all, 
is only referred to as a curious ancient superstition | 

In this paper I have adopted, as many physio- 
logists do, the wet bulb temperature of the air as 
an indication of the effect on body temperature of 
atmospheric conditions, but I prefer taking 
separately, as I have done in previous papers on 
this subject, the dry bulb temperature, the drying 
power, and the rate of movement of the air for such 
purpose, for by these are regulated the rate at which 
heat is being lost from the body by radiation, by 
evaporation, and by conduction and convection. 
The advantage of regarding malaria from this 
meteorological point of view is that by so doing we 
avoid the necessity of presuming the existence of a 
‘toxin, which has never been isolated, in order to 
explain the intermittent pyrexia, hemolysis, and 
enlargement of the spleen which are so characteris- 
tic of the disease. 





A CASE OF ACUTE AGCHYLOSTOMIASIS 
TREATED BY AN AUTOGENOUS VAC- 
CINE OF A COLIFORM ORGANISM. 


By Captain R. G. ARCHIBALD, M.B., R.A.M.C. 


Pathologist and Assistant Bacteriologist, Wellcome Tropical 
Research Laboratories, Khartoum. 


THE patient was an Arab admitted to the Khar- 
toum Prison Hospital suffering from fever and 
marked anemia. 

Previous History.—Up til six months ago he 
had always enjoyed good health, but since then 
he had been subject to febrile attacks. For about 
a month previous to admission he had apparently 
suffered from continuous fever and increasing weak- 
ness and had acquired the habit of geophagy. 

Condition on Admission.—The patient was ex- 
tremely thin, weak and anemic, and complained 
of headache, anorexia, vertigo and constipation. 
The tongue was furred, and his general appearance 
resembled that of a serious toxemia. The pyrexia 
was of a remittent type, showing an evening rise 
of 2° or 3° and a morning fall. 

There was no evidence of tuberculosis. The 
spleen was very much enlarged, firm in consist- 
ence, and extended to & point about an inch above 
the umbilicus. The liver also showed some 
enlargement below the costal margin. 

Several peripheral blood films were examined, 
but with negative results as regards the presence 
of malarial or other parasites. There was a very 
definite eosinophilia present. The red cells showed 
a marked poikilocytosis, and both microcytes and 
mnegalocytes were noted. Myelocytes and erythro- 
blasts were not found. The eosinophilia suggested 
the possibility of an intestinal parasitic condition. 
A purge was therefore administered to the patient, 
and a sample of the feces obtained for examination. 
The feces were very offensive and alcoholic, and 
contained large numbers of adult agchylostome 
worms and their ova. Eucalyptus oil combined with 


ease appear to be worthy of comment. 


chloroform was administered in large doses, but 
with little or no benefit, for the patient became pro- 
gressively weak, and to all appearances a fatal issue 
seemed imminent. Having previously obtained 
encouraging results by the use of an autogenous 
coliform vaccine in a case of acute intestinal 
schistosomiasis, the writer suggested that this line 
of treatment might be employed. 

Another specimen of the feces was obtained and 
suitably plated out. Almost a pure culture of a 
coliform organism was obtained, and its cultural 
characters worked out (see p. 262). A vaccine 
of the organism was prepared. The patient re- 
ceived an injection of 500 million organisms, 
followed five days later by an injection of 1,000 
million, and this amount was subsequently repeated 
at the end of a week. The result obtained was 
striking. There was an immediate improvement 
following the first injection of the vaccine. The 
tongue became clean, and all the toxemic signs 
disappeared. After the third injection the patient's 
temperature remained consistently lower, but, as 
will be seen from the charts, each injection of the 
vaccine was followed by a temporary rise in the 
patient's temperature. The spleen and liver 
diminished in size and the patient commenced to 
put on weight rapidly, and was shortly afterwards 
discharged from hospital. 

Remarks.—Certain points in the above recorded 
The patient 
represented one of those serious toxie types of 
cases that apparently would. have ended fatally but 
for the timely employment of vaccine therapy. In 
admitting this the writer does so without reserve, 
for although cognizant of the fact that certain cases 
of intestinal parasitic infection frequently show an 
amelioration of their symptoms, it would be diffi- 
cult in this instance to attribute the striking and 
immediate improvement in the patient's condition 
to anything but the use of the vaccine. To all 
üppearances the serious state of the patient was in 
a chief measure due to the absorption not so much 
of the toxins of the causal helminth, but to the 
toxic products of intestinal organisms, and if was 
based on this hypothesis that vaccine therapy was 
suggested and employed. The effect of the vac- 
cine treatment on the enlarged liver and spleen 
certainly appeared to support this hypothesis, for 
no enlargement of either of these organs could be 
detected by the time the patient left the hospital. 

During the last few months the writer has had 
opportunities of studying clinical cases of intestinal 
schistosomiasis, and from observations made has 
come to the conclusion that the clinical picture of 
some of the acute toxic types of these cases is 
dependent on an absorption of toxins of certain 
intestinal bacteria. "These toxins, apparently owing 
to the reduced state of health of the patient, give 
rise to grave symptoms. In two such cases vaccine 
therapy was employed, and with most encouraging 
results. Our present knowledge of the part 
played by the Agchylostoma duodenale in producing 
certain symptoms seen in agchylostomiasis is far 
from satisfactory, and, in the writer’s opinion, the 
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causal helminth is possibly credited with more than 
its due share. One knows that in a certain class of 
these cases the signs and symptomatology are out 
of all proportion to the number of worms found in 
the host, a fact suggestive of the presence of an 
additional toxic agent in the intestinal tract. What 
is the nature and source of this toxic substance 
remains yet to be proved. Little is known of the 
chemistry of the toxins of intestinal bacteria; 
indeed, the subject has not received the attention 
it deserved, considering the important part played 
by the alimentary tract in health and disease, and 
in the writer's opinion some far-reaching results 
might be obtained in the treatment of some cases 
of agchylostomiasis and intestinal schistosomiasis 
were evidence forthcoming regarding the significance 
of certain intestinal organisms found in patients 
affected with these diseases. Castellani [1], in his 
researches, noted the presence of different types of 
fever in agchylostomiasis, a clinical fact difficult 
of explanation if the worm is to be considered the 
sole agent for the pyrexia. Further, in some cases 
the pyrexia continues long after the patient has got 
rid of the agehylostome under adequate treatment. 
Padoa [2] and others found that the processes of 
intestinal putrefaction were very marked in this 
disease, in which case it is more than likely that 
the resultant toxins must Baoodouniy affect the 
health of the patient. 
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There appears, therefore, a certain amount of 
ground for the supposition that other factors, pro- 
bably intestinal bacteria, are partly responsible for 
the clinical picture sometimes observed in agchylos- 
tomiasis and intestinal schistosomiasis, and it 1s 
for such cases that the writer puts in a plea for 
the trial of vaccine therapy as a means of tiding 
the patient over a toxemia. If this treatment be 
followed by, or combined with, the specific anthel- 
mintic remedies some good might be done for a 
class of case that usually terminates fatally. The 
toxic properties of many of these anthelmintic drugs 
are well known, and if exhibited to such a case as 
described in this paper may have anything but a 
beneficial effect; if, however, the patient’s general 
condition ean be improved and the ‘‘ toxemic tide ”’ 
lessened by previous vaccine treatment his chances 
of reacting to anthelmintic measures are increased. 

The writer recenily examined the case forming 
the subject of this paper and found him in appar- 
ently good health and carrying out manual labour. 
A specimen of his fæces was obtained and agchylo- 
stome ova were still found to be present. 

The organism isolated from the patient's fæces 
and from which a vaccine was prepared possessed 
the following characters: It was a sluggish, motile, 
Gram-negative, non-spore-forming indole-producing 
bacillus which gave the following cultural re- 
actions :— 
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Glucose + Mannite + 
Leevulose” + Dulcite + 
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Conclusions.—Briefly summarized the chief points 
referred to in this paper were as follows :— 

(1) In certain cases of severe and intractable 
agchylostomiasis, the symptoms present may ap- 
parently be dependent on an absorption of certain 
intestinal organisms and their toxins. 

(2) In such cases beneficial results may be 
obtained by the employment of autogenous vaccinea 
of the suspected intestinal organism, combined with 
or followed by specific anthelmintic measures. 

Thanks are due to Dr. Mashowef, of the Sudan 
Medical Department, for the clinical notes and 
facilities given in the examination and treatment 
of the case. 
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Pathological Changes in Pellagra and the Produc- 
tion of the Disease in Lower Animals. — Lucius 
Nicholls, in the Journal of Hygtene for July, 19138, 
describes the pathological changes found in man in 
pellagra. He bases his description on eight post- 
mortems and microscopical sections of specimens taken 
from these subjects. 

The pathological changes which take place in 
pellagra, he says, are to a great extent due to de- 
generation of the capillaries and smaller vessels; this 
gives rise to stenosis and blood stasis which cause 
leakage or actual hamorrhages from the weakened 
vessels. This explains the atrophy of the tissues by 
impaired nutrition, and the eruption on the exposed 
skin surfaces where solar radiations and possibly other 
factors accentuate the damage which has taken place 
in the vascular supply with consequent exfoliation of 
the stratum corneum, bleb formation from exuding 
serum, and pigmentation from altered hemoglobin. 
The tissue cells, especially those of the liver, spleen, 
and alimentary tract, are also attacked. 

The author believes he has produced a condition 
similar to pellagra in rats by feeding them upon 
decomposed corn meal. He describes the symptoms 
in the rats and also the post-mortem appearances. 
It is doubtful, of course, if the condition can be 
looked upon as the same as human pellagra. 


———————— 


ELEPHANT grass has been sent to the Imperial 
Institute, London, from Uganda, in order to test the 
possibility of utilizing the grass for the purpose of 
paper making. 


subscriptions or advertisements, should be sent to the Publishers 
of the JOURNAL OF TROPICAL MEDICINE AND HYGIENE. Cheques 
to be orossed The Union Bank of London, Ltd. 

4.—The Subscription, which is Eighteen Shillings per annum, 
may commence at any time, and is payable in advance. 

5.— Change of address should be promptly notified. 

6.—Non-receipt of copies of the Journal should be notified to 
the Publishers. 

7.—The Journal will be issued avout the first and fifteenth day 
of every month. 


Seprints. 


Contributors of Original Articles will be supplied FREE with 
50 reprints of their article if a request accompany the MS. If 
further reprints are required they will be supplied by the pub- 
lishers. The order for these, with remittance, should also 
be given when M8. is sent in. The price of reprints is as 
follows :— 
: 50 Copies of four pages, 5/- ; 

: 6l- : 


100 9 3! ? 


200 , » 7/6; 
50 Copies beyond four up to eight pages, l6; 
100 . ,, 9 » 11/-; 
200 |’, s | 14/6. 
One page of the Journal equals 8 pp. of the reprint. 
If a printed cover is desired the extra oost will be, for 50 
Copies, 5/6; 100 Copies, 6/6; 200 Copies, 7/6. 





THE JOURNAL OF 


Tropical Medicine and Hygtene 


SEPTEMBER 1, 1913. 





BRITISH MEDICAL ASSOCIATION. 


DISCUSSION ON THE CAUSES OF INVALIDING IN THE 
| TROPICS. 


(Continued from p. 250.) 


Dr. C. F. Harrorp (Livingstone College) pointed 
out that there was & special difference between the 
military and missionary statistics, the latter includ- 
ing women as well as men. Both classes, however, 
may be regarded as selected lives. 

(1) Bowel  Disorders.—These he regarded as 
directly or indirectly the most important cause of 
invaliding, and, apart from severe nerve troubles, 
the most serious. 

Enteric Fever undoubtedly has been the most 
serious cause, but with the employment of anti- 
typhoid inoculation it is lessened. 

Sprue is again a common and serious cause of 
invaliding. 

Colitis has proved to be very persistent, and often 
difficult to deal with. 

Intestinal parasites are probably more commonly 
associated with intestinal disorders than is generally 
recognized. 


Bowel disorders seem to be most prevalent in 
China and India. 
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(2) Nervous disorders, he thought, were in many 
cases the result of fevers and bowel disorders, but 
he was of opinion that there were special climatic 
causes. | "E 

(3) Fevers.—These seemed to be the most com- 
mon eause of invaliding in Central Africa, and he 
would place first in importance blackwater fever, 
and second, especially in Uganda, tick fever. 
Malta fever also had to be reckoned with. 


(4) Women’s Diseases.—He had noted a special : 


prevalence of fibroid tumours in China and Japan. 
Troubles connected with the climacteric also have 
to be remembered especially neurasthenic in 
character. : | 

(5) Arthritic troubles of a serious character he 
had noted, especially in cases from the Punjab, but 
he did not desire to lay stress on this. 

(6) Tubercular cases, he thought, were chiefly due 
to infection. 

Dr. Harford stated, in reply to Sir William 
Leishman's question as to the return to the Tropics 
of those who have suffered from blackwater fever, 
that he thought each case should be treated on its 
merits. 

He did not believe in any arbitrary rules. Pro- 
fessor Koch advised that if a man had black- 
water fever he should a$ soon as possible after 
start taking small doses of quinine until he -got 
back to the regular prophylactic dose, and that if 
he continued this he might continue to reside in 
the country where he had contracted the disease. 
This he believed to be good advice. If the indivi- 
dual had an exceptionally severe attack with 
cerebral symptoms or any tendency to suppression 
of urine, then he should not return. If, however, 
the attacks were not exceptionally dangerous, and 
the patient could and would take quinine prophy- 
lactically, then he might return. 

Dr. Duncan WniTrE (China) said that for the 
purpose of guarding the lives of Europeans in South 
China—where tuberculosis is so rife amongst the 
natives—it is desirable that the household servants 
should be carefully examined. One’s bed should 
not be made and one’s food should not be prepared 
by servants who are expectorating tubercle bacilli. 

Major W. S. Harrison, R.A.M.C., said: During 
recent years there has been a very great reduction 
in the total numbers sent home from the Army in 
India on account of tropical disease. Part of this 
reduction is due to a general improvement in the 
health of the Army, part of it to more effective 


treatment, and a part to the more extended use of 


hill stations. With regard to enteric fever, we 


formerly sent home from 3°6 per cent. to 6 per cent. - 


of those admitted, and 0'4 per cent. were finally 
discharged. We now send home 1'7 per cent. of 
the patients, and 1:3 per cent. are finally discharged. 
For dysentery we used to send home 4 to 5 per cent. 
of those admitted; now we send 1:5 per cent., and 
at the same time we have reduced the numbers of 
those finally discharged from about 4 per cent. of 
admissions to less than a tenth per cent. Malarial 
cases used to be sent home at a rate of approxi- 
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‘mately 1 per cent. of cases; now we send home O'L 


per cent. These improvements have been accom- 
panied by a reduction in the case mortality of 
typhoid fever from 22 per cent. to 18 per cent., and 
of malaria from 0'2 per cent. to 0°09 per cent., 
while the case mortality of dysentery has remained 


stationary at about 3 per cent. 


Neurasthenic conditions and the sequele of heat 
stroke always call for a return home. I have been 
particularly struck with the high proportion of 
neurasthenics among officers, either primary in 
origin or following such things as chronic bowel 
disease. 

Sir WILLIAM LEISHMAN, the President, said that 
it was important to consider the advice to give to 
those invalided from the Tropics in respect of their 
return thereto. In his opinion tropical physicians 
had fewer graver decisions to make than in many 
of these cases, where a man’s whole career might 


depend on whether he was advised that he should 


never return to the country from which he had 
been invalided. In some cases he thought such 
advice was hardly justifiable on our present know- 


ledge, and he was familiar, as many others must 


be, with instances in which the advice, by stress of 
cireumstances, had been disregarded, and the indivi- 
dual had nevertheless returned to his station and 
enjoyed good health for many years. On the points 
raised by Dr. Price in connection with the pro- 
phylactic use of anti-typhoid vaccine, he might 
answer in the light of his experience with this 
vaccine in the Army. The advantages of employ- 
ing a local strain of B. typhosus for the prepara- | 
tion of a vaccine appeared to him purely theoretical, 
and he had no evidence in support of this proving 
a useful modification. Reinoculation, in his opinion, 
should be carried out after a lapse of two and not 
of three years. 

Dr. Matcotm Watson (Malay States) con- 
sidered that women suffer more than men from life 
in the Tropics apart from any disease. Neuras- 
thenia is the chief trouble, and a yearly change for 
a month to a hill station frequently prevented the 
condition. Neurasthenia in men is frequently asso- 
ciated with loss of weight; the stout, well-fed man 
is seldom neurasthenic. The return of invalids to 
the Tropics should depend largely upon the disease 
and upon the region to be lived in. A man who 
has had blackwater fever should avoid if possible 
a highly malarial district. Dr. Watson believed in 


‘the preventive value of small doses of quinine. 


Dr. CAMERON Buair (Nigeria) thought that the 
fact that officers suffer more than private soldiers 


from neurasthenia is due to the more solitary life 


the officer leads, especially in out-of-the-way dis- 
tricts, where there may be but one or two officers 
in charge of a company. Cardiac dilatation he 
considered to be due to the hard work entailed, 
sitting up during half the night it may be, writing 
out reports after the strenuous work of the day. 
An attack of malarial fever demands a three months’ 
course of quinine. After recovery from blackwater 
fever, provided the heart is sound and the urine 
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free of any trace of disease, a man may safely return 
to the Tropics. 
SPRUE. 

Mr. James CaNTLIE (London) brought forward 
several points concerning sprue which he said 
he was surprised to find did not seem to be gener- 
ally recognized. 

(1) Temperature in sprue: A continued fever 
coming on in chronic sprue cases generally marked 
the last stage of the disease. As a rule, the patient 
lives from five to eight weeks after persistent high 
temperature of 1009 to 1029 F. In one case 
recently, however, the febrile state had lasted four 
months before the fatal issue. He had never seen 
a ease of sprue recover in which this condition 
obtained. It would appear as if & toxin had 
developed which the tissues were incapable of 
keeping in check. 

(2) Neurulgia of the anus is a late development 
in sprue, but & very troublesome condition, and met 
with only in cases which are near—a few weeks 
from—the end. Often in sprue there is an itch- 
ing of the anus, with some dryness and discomfort, 
but this is quite different from the acute suffering 
which Mr. Cantlie styled neuralgia. At times this 
is accompanied by excoriation, crack or ulcer at 
the anus, but more often there is no lesion to be 
seen or felt. 

(3) A general tetany is recorded by Mr. Cantlie in 
six cases of sprue observed by him within the past 
eighteen months. It is a condition which he has 
not noted previously, and at first he was inclined 
to think the tetanic spasms were due to the medi- 
cinal treatment in use. This, however, was proved 
not to be the case. The tetany is characterized by 
acutely painful spasm of the muscles, not only of 
the extremities, but in the neck, face, chest and 
abdomen. The fingers are pressed firmly against 
the thumb or doubled up in the palm, and it is 
impossible for either patient or doctor to separate 
them. The temperature may rise to 103° F. or 
more, or it may be only a fraction above the normal. 
The attack, when severe, may last one to two or 
three days, gradually subsiding. Mr. Cantlie stated 
that the condition comes only in very anemic 
persons and those who had suffered from sprue for 
vears. 


Treatment. 


As regards treatinent, Mr. Cantlic says he has 
lately used Collosol argentum (Crookes): a solution 
containing the metal silver in a colloid state. This 
is a preparation by Professor Crookes of silver in 
which the actual particles are of extreme minute- 
ness and exhibit, under ultra-mieroscopie conditions 
only, marked ‘‘ Brownian ’’ movement.  Bacterio- 
logical tests show that the B. coli communis is killed 
in ten seconds, and no microbe is known that is not 
killed in laboratory experiments in six minutes. 
Castellani’s recent findings in sprue suggest the use 
of a bactericide and an antiseptic, and Mr. Cantlie 
has used the preparation with some degree of 
suecess. Being non-toxic, the dose can be increased 


from 1 to 2 or more drachms twice or thrice daily. 
In several cases of sprue Mr. Cantlie finds that in 
from 76 to 118 hours stools lose their frothiness and 
their bulk, and a fairly solid motion can be anti- 
cipated showing the presence of bile. This he has 
found even in the last stages of sprue when the 
temperature was over 101° F., and anticipated 
death actually occurred. 

As regards diet, Mr. Cantlie adheres to the-meat 
treatment of sprue, and when recurrences occur: 
and persist he advocates for three days nothing but 
milk, three days nothing except meat, and three 
days a strict farinaceous diet; but no mixture of 
these on any account. Strawberries continue to 
hold their position as a curative agent. When the 
short strawberry season is over, ripe gooseberries 
(not in pies) in quantity, or raspberries or melons 
do almost if not quite as well. As a medicine, 
powdered cuttlefish bone and native carbonate of 
soda is a remedy which has stood the test of some 
thirty years, and retains its position. 7 

Major W. S. Harrison said he had seen one cas 
of sprue with marked tetany. With regard to the 
sore mouth, he had noticed that when a patient gets 
an intercurrent attack of acute diarrhea the mouth 
symptoms improve when the stools get more into 
the chracteristic sprue condition, and especially 
when they become solid the mouth symptoms recur. 


Thursday, July 24, 1918. 
DISCUSSION ON DYSENTERY. 


CAPTAIN S. R. Doveras, I.M.S., introduced the 
subject by a paper entitled '' The Life History of 
the Amceba causing Dysentery.’’ He reviewed the 
work of Schaudinn in establishing the Entameba 
histolytica, and of Viereck’s finding of the E. 
tetragena. Schaudinn’s researches concerning the 
life-cycle of E. histolytica are now doubted as re- 
gards the exogenous cycle, and Viereck’s is con- 
sidered the true life history. Darling’s experiments 
with kittens by feeding them on mucus from dysen- 
teric stools containing cysts of E. tetragena con- 
stantly produced signs and symptoms of dysentery 
in these animals; if no cysts were present no 
infection resulted. 

Virulent entamcebe have never been grown on 
artificial media. Ameebic dysentery is usually con- 
sidered a tropical ailment, but several cases of the 
kind have been recorded from France, Germany, 
and Britain. 

Complications less commonly met with are: 
Abscess of the brain in which the amcebe have been 
found; phagedenic ulceration of the skin in which 
amcebe are present. 

Treatment.—Emetine, introduced by Vedder and 
used extensively by Rogers, has proved successful 
when administered subcutaneously; the symptoms 
of dysentery rapidly disappear, hepatitis resolves, 
and when an abscess of the liver supervenes injec- 
tion of emetine, combined with simple aspiration, 
has proved successful. 

It would seem that the use of emetine in | 
dysentery is not new to therapeutics, for in 1817 
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Magendie and Pellitier recommended its use, and 
L. Bardsley, in 1829, obtained good results in 
dysentery and chronic diarrhea. That this very 
effectual remedy passed from the ken of medicine 
was most probably due to the fact that the differ- 
ences between ameebic and bacillary dysentery were 
not diagnosed; but with Vedder’s scientific experi- 
ments proving that emetine kills the amcebe, and 
Rogers’s praetical application of the knowledge thus 
gained we are in a position to regard amebic 
dysentery and its complications with much less 
dread than heretofore. 

F. GRAHAM WiLLMORE and A. HAROLD SAVAGE 
(Egypt) contributed a paper entitled '' The Dia- 
gnosis and Treatment of Epidemic Bacillary Dysen- 
tery.’ After alluding to the prevalence of dysen- 
tery amongst Mecca pilgrims, to the frequency of 
epidemies in even temperate zones, to the preva- 
lence of dysentery in war, and to the persistent and 
fatal nature of epidemies of dysentery, the authors 
proceeded to give the results of treatment of 227 
cases of bacillary dysentery. Accepting the present 
division of dysentery into amcebic, bacillary, and 
mixed forms, the authors discussed the diagnosis 
of bacillary dysentery by the isolation of the specific 
germ or germs from the stools and by the agglutina- 
tion reactions of the patient’s serum against them 
and against stock cultures. 

It seems sufficient to prove by one or other of 
these tests singly the nature of the malady, i.e., to 
say that a bacillary dysentery is present. A positive 
diagnosis is most readily arrived at by one of the 
serological tests, especially the agglutination re- 
action of patient's serum, and it has been the 
authors' practice recently to test the serum of every 
patient against four types of bacilli in dilutions of 
1:20, 1:40. With the lower type the agglutination 
is usually multiple, and an attempt to overcome 
this proved unsuccessful. If, then, a bacillus is 
isolated from the stools, or if a positive agglutina- 
tion reaction is obtained for one or more bacilli, the 
authors consider bacillary infection is present. 

The number of dysenteric patients who succumbed 
to nephritis caused some anxiety as to whether the 
massive doses of serum were the cause of this 
fatality; but this was refuted on further investiga- 
tion and was proved to be due to the rapid elimina- 
tion of the serum administered. 

The clinical routine was as follows :— 

Immediately on entering the hospital the patient 
was given a dose of castor and almond oils, and a 
few cubic centimetres of blood were taken aseptically 
from the median basilie vein. The stools were 
examined microscopically and plated out. If 
amcebe were found to be present, emetine was at 
once given. (This last remark applies only to 1912- 
13.) According to the data furnished by the blood 
reactions and the stool plates, appropriate serum 
was administered. In 1911 multivalent and dif- 
ferent monovalent serums were used; in 1912-13 
multivalent serum only was employed, with the 
exception of a few doses of monovalent Shiga serum 
in cases where B. shiga was isolated from the stools. 
In urgent cases, stimulants were given and treat- 
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ment with multivalent serum and emetine was 
initiated immediately after the blood was taken 
without waiting for the results of the laboratory 
examination. With regard to the quantity of serum 
to be injected, later experience tends to confirm the 
opinion that the best results are obtained from the 
administration of very large doses—from 80 to 
120 c.c.—injected either deeply into the subcu- 
taneous tissues of the flank and abdomen or intra- 
venously ; this procedure is entirely without danger. 
Moreover, anaphylaxis is less likely to occur after 
a massive initial, followed by decreasing repeat 
doses, than it is after a small initial dose. Secondly, 
the cases treated arrived at the hospital saturated 
with dysentery toxins, which had to be neutralized 
before the beneficial effect of rest and appropriate 
diet could be brought into play. In 1913 a com- 
paratively small quantity of the multivalent serum 
was used, supplied by the Lister Institute, which 
is recommended to be given in doses of 20 c.c. 
Without entering into any discussion as to the rela- 
tive potency of the Lister serum and the authors', 
trials of this serum in the dose recommended by 


. the Lister Institute, and the dose which he habi- 


tually employed himself, the results led to absolutely 
parallel conclusions and furnished no less striking 
a plea in favour of the massive dose. These doses 
are repeated twice daily or at longer intervals, as 
the patient's condition demands, during not longer 
than ten days after the first dose. It was often 
noted that the patient exhibited marked improve- 
ment for a few hours following the injection, only 
to relapse when the effect had presumably worn off. 
Such cases should be injected repeatedly until the 
improvement becomes permanent. 

In such a case, it may be noticed, that whereas 
at first injections may be necessary every few 
hours, later injections may be only required at 
intervals of some days. Another advantage, which 
in our opinion accrues to this method, is that 
among patients who have thus been thoroughly 
saturated with the serum relapses when conva- 
lescence has once definitely set im are practically 
unknown; at least, we cannot call to mind any 
such failure. This point is of considerable import- 
ance as regards carriers. Dr. Warnock, the Direc- 
tor of the Government Hospital for the Insane at 
Abbassia, in a private letter to one of us (F. G. W.), 
states that in asylum epidemies in England prac- 
tically all ‘‘ cured "' cases later relapse and become 
carriers. This seems to be his experience also at 
Abbassia, where cases of dysentery are continually 
occurring and are treated with, at the most, one or 
two injections of 30 c.c. of multivalent serum. In 
mild and especially early acute cases, 40 to 60 c.c. 
were sufficient, unfortunately such cases at Tor are 
very rare. The first and most appreciable result 
of an injection is an improvement in the patient's 
general constitutional condition, which becomes 
apparent in a few hours. One or two cases im- 
proved so rapidly that, from being apparently mori- 
bund on admission, they were able within a few 
hours to enjoy with impunity a meal, the bounds 
to which were set by the dictates of prudence rather 
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than by the appetite of the patient. The improve- 
ment in the character of the stools takes place 
much later, and in the chronic and gangrenous cases 
may not be apparent for many days. The physician 
should not be discouraged in this event, and 
especially should not discontinue the treatment 
with the idea that it is doing no good. It should 
be remembered, as numerous autopsies’ in pre- 
serum days at Tor only too clearly showed, that in 
these cases the entire mucosa of the large gut and 
often some 3 ft. of the lower end of the ileum_may 
be the seat of a coagulation necrosis, which has 
destroyed the superficial layers and replaced them 
with a bright green or blackish green diphtheritic 
false membrane. This dead tissue must be got 
rid of; as in diphtheria the injection of serum is 
followed by an improvement in the patient’s con- 
dition and expulsion of the membrane by coughing, 
so in bacillary dysentery the passage of sloughs is 
not incompatible with a critical amelioration of the 
disease. 

Death, when it occurs, is due to poisoning by the 
absorption of toxins secreted by the bacillus, and 
never to the local effects of the latter. In contrast 
to the destruction of tissue seen in amcebic dysen- 
tery, in the bacillary variety ulceration is always 
comparatively superficial, and never gives rise to 
perforation and peritonitis, or to liver abscess. 

For the above reasons the strict limitation of diet 
necessary in amcebic dysentery is inadvisable, while 
particular attention should be paid to the heart, 
lungs, and kidneys. 

Prophylaxis consists in free administrations of 
serum and stimulants, discouraging a dorsal de- 
cubitus and the most scrupulous attention to secur- 
ing an aseptic condition of the mouth. Once 
broncho-pneumonia is well established, no treatment 
seems to have the least effect in averting a fatal 
issue—it is mere waste to inject serum. 

It occasionally happens, after the patients have 
recovered under serum treatment from all imme- 
diate danger, that convalescence is retarded by an 
intermittent diarrhoea—with or without mucus and 
muco-pus—which serum appears to be unable com- 
pletely and permanently to control. 

If such a case come to autopsy, be it for dysen- 
tery or intereurrent disease, the large intestine is 
often found entirely denuded of its mucosa and 
of a bright red colour, showing where the false 
membrane above mentioned has sloughed away, 
leaving what is practically a large granulating 
wound, on which are small patches showing all 
stages of the morbid process. The condition is very 
similar to that seen in large superficial burns of the 
skin. It is obvious that this surface not only is 
functionless, but is in any case extremely irritable 
and an excellent door for the entrance of secondary 
infecting bacteria. No one in his senses would 
expect a granulating wound of the skin of such 
superficies to heal up in a few days, even though 
it be kept comparatively aseptic. How then can 
a similar wound in the intestine, continually bathed 
in septic material, be expected to heal more 
rapidly ? 


Treatment in these cases must aim, obviously, at 
supporting the patient’s strength, securing as 
aseptic a condition as possible of the intestinal 
contents and giving the inflamed bowel as much 
rest as possible. As regards treatment by medical 
means, it may be laid down as an axiom that the 
fewer drugs that are given the better. It is con- 
ceivable that this class of case would offer a fair 
field for vaccine therapy; and in fact we tried it 
in 1910 with apparent success; our experience was 
limited, however, to one or two very obstinate cases, 
convalescing from gangrenous bacillary dysentery 
(B. tor isolated), one of whom ultimately recovered 
completely—we did not give it a more extended 
trial as our multivalent serum was on probation 
and we did not wish to obscure the main issue by 
introducing elements of polytherapy. Reliance, at 
present, must be placed, therefore, essentially on 
an appropriate dietary, which should be appetizing 
and combine a maximum of concentrated, easily 
digested nourishment with a minimum of residue; 
milk fulfils none of these desiderata—it is bulky, 
most patients loathe it after a certain time, it 
leaves a hard massive residue of undigested casein. 
Citrated milk is, in our experience, little better, 
whilst most of our patients flatly refused to take it. 
Yaghürt,* on the other hand, was always taken with 
the greatest avidity, being in one form or another 
the staple diet of many Oriental peoples; while 
examination of the stools showed it not to be com- 
pletely digested, it had an undoubted effect in 
arresting the putrefaction of the intestinal contents, 
and never gave rise to the meteorism and colics 
which were so often seen in the days of the plain 
milk diet. The Yaghürt may be supplemented in 
severe cases with albumen water, expressed raw 
meat juice and lean raw meat pulp, given in warm 
—not hot—soup or beef tea. Later thick purées 
of potatoes, peas or lentils, well-strained gruel and 
porridge, lightly cooked chicken and fish—prefer- 
ably made into a cream with potato purée—light 
omelettes, soft white cheese, &c., may be added 
to the dietary; sugar should be given freely and is 
conveniently administered in the form of malted 
milk (Horliek). Feeds should be given often and 
only a small quantity allowed at a time; nothing 
very hot or very cold should be allowed. Stimulants 
should be given freely when their use is absolutely 
indicated, but alcohol in any form is to be avoided 
as much as possible. As far as local treatment is 
concerned, lavage with any solution stronger than 
physiological saline or linseed tea is, in our opinion, 





* [Yaghürt must be prepared with the greatest care; it has 
been our practice to buy in Suez at the commencement of the 
pilgrimage season several samples of Leban Zibad and to 
inoculate them into sterilized milk—that which gave the softest 
and most homogeneous curd was then plated out on Maconkey 
or lactose cochincal agar and pure cultures obtained of a ini 
lactic acid.producing bacillus and a long streptococcus (? 5. 
lebensis). These were then inoculated into sterilized milk 
(*Natur&" brand), (the Australian condensed milk is un- 
suitable), and each batch of Yaghürt, prepared in covered 
sterilized jars in an incubator a5 37°C., was inoculated with 
a flamed spoon from the preceding one. The curdled milk 
prepared from the various so-called lactic acid tablets on the 
market should, in our opinion, never be used.) 
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to be condemned. We particularly dislike the 
much-vaunted injections of silver nitrate. In any 
case, we use lavage, as a rule, only in cases of 
post-dysenteric constipation. 
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Dr. C. M. Wenyon, Protozoologist, London 
School of Tropical Medicine, read a paper on 
‘“ Some Remarks on the Morphology of the Intes- 
tinal Amcebe in Man.” He said (1) that the clear 
separation of the various amcebe or entamcebe from 
one another is most difficult, and until some satis- 
factory method of cultivating them has been dis- 
covered the difficulty will remain. For just as it 
is possible by altering the quality of the water in 
which fresh-water amcebe live to produce changes 
in the individual amcebe, so the entamcebe in the 
intestine will vary with the changes in the quality 
of the contents of the bowel, and it is the non- 
recognition of this fact that has led to the multi- 
plication of so-called species of this protozoon. 
(2) An unwarranted assumption exists that 
entamcebe should be uniform in appearance at 
every stage of its existence; this is disputed by 
Darling, who has shown that the pathogenic 
entamebe of man passes through a life-cycle in 
which entire multiplication alternates with a stage 
of encystment and the entamcebe assume quite a 
different appearance as these stages develop. (3) 
Many of the entamcebe escaping with the stools 
are in a condition of degeneration or actually dead, 
and the appearance of these has caused several 
observers to fall into error in the belief that they 
were dealing with separate species or varieties. 

Two fairly well-defined types of entamcebe are 
known. One is the pathogenic entamceba known 
variously as E. histolytica, E. tetragena, &c. In a 
definite type of this variety there is & clear ecto- 
plasmic layer, enclosing the more liquid endoplasm, 
in which the comparatively small nucleus and food 
vacuoles lie. Red blood corpuscles are frequently 
seen to be enclosed. In stained specimens the ecto- 
and endoplasm and the nuclear structure can be 
seen; there is a definite nuclear membrane upon 
the inner surface of which chromatin granules are 
arranged. At the centre of the nucleus a central 
granule can usually be distinguished representing, 
according to Hartmann, a karyosome with centriole ; 
the presence of the centriole at times is more or less 
of an assumption and is largely dependent upon the 
view that the centriole represents the centrosome, 
which must be present for the purposes of nuclear 
division. Although the above-described entamebes 
is that usually met with in amebic dysentery, many 
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of the entamcebe present in a specimen will be 
found to have nuclei of different types, but in 
which one or other of the features of the typical 
nucleus is shown. Wide variations, however, do 
not justify their being considered different species, 
even although the cytoplasm is equally variable. 
In non-pathogenic E. coli there is little tendency 
to separation into ectoplasm or endoplasm, as in 
the typical amcebe of dysentery, but in some cases 
the E. coli met with in healthy intestines may 
simulate very closely the pathogenic form, and the 
question is whether we have a mixed infection. 
After discussing the encysted forms and their 


variations, and that these forms are more readily 


recognized than the entamcebe themselves, Dr. 
Wenyon ended where he began by saying the 
various problems these variations in amcebe present 
cannot be settled by the mere examinations of 
stained preparations nor by inoculation experiments 
with possible mixed infections; and they probably 
will not be settled until some method has been 
devised by which pure cultures of these intestinal 
entamcebe can be maintained for study and used 
for infecting animals. 

Major W. S. Harrison, R.A.M.C., said: By far 
the. most frequent form of dysentery in the Army 
in peace time is ameebic dysentery. A number of 
patients with amcebic dysentery never have had an 
acute attack with the appearance of bloody mucus 
in the stools, but in all one gets some history of 
irregularity of the bowels with griping at times. 
The irregularity may consist in occasional attacks 
of diarrhcea with intervals of constipation, or the 
patient may never pass a solid stool; profuse watery 
stools are, however, unusual as a regular feature. 
One can usually find a tender spot somewhere along 
the colon, the most frequent places being the 
cecum, the sigmoid, and the region of the two 


flexures, and in a thin subject it is often possible to 


determine that there is some thickening of the colon 
over these areas. If the history and symptoms 
point to &moebie dysentery it is not necessary or 
desirable to wait until amcebe are found in the 
stool before making a diagnosis. My present 
routine is to examine the freshly passed stool for 
amcebe, and also to make cultures from it. If the 
culture does not show the presence of one of the 
dysentery bacilli, and the history and symptoms 
are sufficient, I assume that amebic infection is 
possibly present, and I commence giving emetine 
in doses of 1 gr. to 4 gr. daily. In addition I irrigate 
the bowel with saline followed by saline containing 
quinine. 

In liver abscess emetine is of the greatest value; 
many cases which one could confidently say had 
gone on to pus formation subside under the influence 
of the drug. I usually keep up the use of emetine 
for ten days, then go on with ipecacuanha for two 
weeks, giving it in 20 gr. doses daily; the pre- 
liminary treatment with emetine seems to produce 
a tolerance for ipecacuanha, and one rarely then 
gets vomiting even when the drug is given as an 
uncoated bolus. 

Lieut.-Colonel MorEswonTn, I.M.S., said that in 
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Madras Hospital emetine had been given in doses 
from j gr. to 4 gr. up to nine injections during a 
week.  Einetine given before an operation for liver 
abscess reduces the temperature, lessens the 
cachexia, and thereby improves the  patieni's 
chances of recovering from the operation. 

Lieut.-Colonel A. Lrany, I.M.S. (retired) drew 
attention to the good effects of a saturated solution 
of sulphate of magnesia in both acute and certain 
chronic dysenteries. Colonel Leahy insisted upon 
the direct connection between dysentery and liver 
abscess. 

Sir WiLLiAM LEISHMAN, F.R.S., said that the 
results which Drs. Willmore and Savage had shown 
of the results of a multivalent serum in the treat- 
ment of bacillary dysentery were very striking, and 
had done something to raise serum-therapy from 
the disfavour it had of late fallen into. 

Major HoucnToN, Major Jackson, and Dr. MaL- 
cOLM WATSON also took part in the discussion. 

Professor WASIELEWSKI then gave a lantern 
demonstration of his investigations on dysentery. 


PHLEBOTOMUS FEVER AND DENGUE. 
By Lieutenant-Colonel C. Brat, R.A.M.C. 


In the year 1908 Doerr proved by experiment 
that the summer febricula which year by year 
attacked the Austrian troops stationed in Bosnia 
and Herzegovina was of specific origin. 

Similar febrile ailments had been reported in the 
records of our Army and Navy in the Mediterranean 
stations for nearly 100 years. They were attri- 
buted to solar influences, climate, intemperance, 
disorders of the digestion, and so forth. 

On combining the successful experimental results 
of Austrian, English, and Italian investigators, it is 
found that (1) the subcutaneous injection of blood 
or serum withdrawn during the first twenty-four 
hours of sandfly fever excited the disease nineteen 
times; (2) inoculation with the filtrate obtained by 
passing such diluted blood through a germ-proof 
filter induced the infection fourteen times; (3) and 
that feeding experiments with infected sandflies 
were successful on twenty-one occasions. 

Phlebotomus major (Annundale), called P. per- 
niciosus by Newstead, is the common sandfly of 
Malta. P. minutus is widely distributed in sandfly 
fever localities; specimens of this variety have been 
sent recently by Capt. Loughnan, R.A.M.C., from 
Aden, where for many years the infection has been 
xevalent among our troops; hence it is probable 
that both these flies transmit the disease in addition 
to P. papatasit. 

The existence of the phlebotomus and of the 
infection has been reported recently in Portugal, 
South of France, Italy, Corsica, Sicily, Greece, 
Palestine, Egypt, Soudan, Aden, Persian Gulf, 
Ceylon, Mexico, German East Africa, and India. 
In the Army Medical Report of the year 1911 it is 
stated that there were 1,393 admissions on account 
of sandfly fever among the European troops 
stationed in India. Phlebotomi have been captured 
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in many part of Europe, Africa, Asia, and in North, 
Central, and South America. 

Sandíly fever occurs every summer year by year, 
but dengue breaks out in sudden epidemics at inter- 
vals of many years. In Malta there are annual 
summer epidemies of sandfly fever among our 
troops, but the last occasion on which they were 
attacked with dengue was in the year 1881. The 
rapid dissemination of the dengue infection through- 
out à community, and the presence of rashes in 
about 70 per cent. of the cases, distinguish a dengue 
from a sandfly fever epidemic. No eruptions have 
been observed in the Maltese, Italian, and Chitral 
phlebotomus fever. 

The causation of dengue has been investigated by 
Graham, Carpenter and Sutton, and by Ashburn 
and Craig. Inoculation of healthy persons with the 
blood of dengue patients gave rise to dengue eight 
times. Inoculation with filtered infective blood 
induced the disease twice. Inoculation with the 
salivary glands of an infected culex originated the 
ailment once. Infection has been conveyed by 
infected culices eight times, and by an infected 
stegomyia once. Graham protected families from 
dengue by mosquito netting. E. H. Ross extin- 
guished epidemies of dengue in Port Said by exter- 
minating the mosquitoes. Stitt prevented the 
spread of infection from 200 dengue patients by 
enclosing them in mosquito-proof wire cages. 

Blood withdrawn after the first day of sandfly 
fever is no longer infective, but the blood of dengue 
patients in the second to the fifth day of the fever 
excited the disease. ^ Phlebotomi are unable to 
transmit sandfly fever until six days after feeding 
on a sandfly fever sufferer in the first day of his 
illness, but dengue has been conveyed by mos- 
quitoes immediately after sucking infective blood; 
nevertheless the virus survives in them for twenty- 
seven days. An attack of sandfly fever does not 
confer immunity against dengue, and vice versa. 
| The stegomyia was regarded by Legendre as the 
transmitter of dengue in a widespread outbreak at 
Hanoi in 1910. Davidson noted that this mosquito 
was present everywhere in Brisbane during the 
dengue epidemic of 1911. 

There is a close resemblance between the sandfly 
dengue and yellow fever infections; they are all 
caused by a virus which circulates in the blood, and 
is able to pass through a bacteria-proof filter; the 
onset of the fever is similar in many instances, and 
during the first two days of the illness it may be 
impossible to distinguish between the ailments ; even 
later a diagnosis on clinical grounds may be unat- 
tainable, for atypical cases of dengue and yellow 
fever, and they are numerous, may bear every like- 
ness to phlebotomus fever. 

Dr. G. C. Low said that the differential diagnosis 
of yellow fever from other diseases was not an easy 
one. Weil's disease, acute yellow atrophy, infec- 
tious and other jaundices, had all to be considered. 
Further, yellow fever might occur in a malarial 
individual. The origin of sporadie cases of the 
disease had never been satisfactorily explained. 

Dr. FLEMING JONES said, from a wide experience 
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of yellow fever cases, if he had to depend upon one 
symptom only in the differential diagnosis between 
yellow fever and other tropical fevers he would rest 
upon the ‘‘rising temperature and the falling 
pulse." 


DISCUSSION ON FILARIASIS. 
Friday, July 25, 1913. 


Dr. Georce C. Low (London) reviewed the 
literature of Filariasis from July, 1912, to July, 
1913. Several French writers, he said, had made 
contributions dealing with the geographical distri- 
bution of Filaria bancrofti, F. loa and F. perstans 
amongst natives of the. French possessions on the 
West Coast of Africa. | 

Fülleborn had also published the results of his 
investigations in the islands of the Bismarck Archi- 
pelago, in the Pacifie, and in German New Guinea. 
He found that & high percentage of the natives of 
some of the islands were infected with F. bancroftt, 
and that the embryonie forms in these areas pos- 
sessed a well-marked periodicity. This is in marked 
contrast to the behaviour of the embryos in Samoa, 
Fiji, &c. : | 

Fülleborn has also dealt with the morphology and 
differential diagnosis of the various human micro- 
filarie; it is now believed that the embryos of 
F. diurna are the larval form of F. loa. 

Low has shown that the milky fluid occurring in 
some cases of chyluria originates from the lym- 
phaties of the kidney and bladder and not from the 
thoracic duct, so that the condition might be termed 
lymphuria instead of chyluria, and suggests that the 
term filarial lymphuria be used to express this 
condition. 

Wise and Minett have shown that tissues damaged 
by filaria become infected by organisms, with tho 
result that abscesses form, either locally or diffused. 

Several new methods of removing elephantoid 
enlargements have been brought forward. It would 
appear from the number of surgical cases of this 
nature reported in regions remote from the Tropies 
that these growths were due to other conditions 
than filaria. 

Leiper has shown that the intermediate host of 
the F. loa is Chrysops dimidiata and C. silacea, and 
that metamorphosis of the embryos takes place in 
their salivary glands. 

The geographical distribution of Filaria bancrofti 
requires further investigation and its epidemiology 
systematically handling. The subject of hyper- 
filariation also requires elucidation; the constancy 
of the number of embryos in the peripheral blood 
for long periods is another subject full of interest; 
and the pathology and pathological anatomy of the 
diseased conditions produced by F. bancrofti are but 
ill understood. Bahr’s work in Fiji shows that the 
death of adult filarie is fairly common, and that 
the calcification of the remains, which often occurs, 
may be a source of further trouble. 

One of the most peculiar features in many cases 
of F. loa infection is the prolonged absence of 
embryonie or larval forms from the peripheral blood, 
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and that even although there is strong evidence of 
Low; in a series 
of cases which he is following up now, some little 
time ago published a continuation report upon 
them. A reference to this paper shows that some 
still have no embryos in their peripheral blood four 
years and even longer after their original infection. 

One, however, does not give up hope of their 
ultimate appearance, as Meinhof has recently de- 
scribed a case where calabar swellings appeared in 
1905, then the first adult filaria was seen six years 
after that, and embryos appeared in the peripheral 
blood eight months after that, i.e., almost seven 
years after the original infection. 

This case, with Case 5 of Low's series—a patient 
who has been away from the endemic area for 
54 years and yet has numerous loa embryos in his 
blood—indicates how long and protracted the infec- 
tion may be. 

Another point illustrated by the same case is that 
a patient may be infected and act as a carrier and 
yet be unaware of this, none of the usual clinical 
sigus of the disease having shown themselves. 
This is rare, but it leads one to ask what are the 
evidences of infection with F. loa. Low has already 
entered into this in a paper on Filaria loa, pub- 
lished in the JOURNAL OF TROPICAL MEDICINE AND 
HyaigNE in 1911, but for convenience what he 
wrote then may be repeated here: ''In coming to 
a diagnosis that a case is one of F. loa infection, 
four points should be attended to:— 

** (1) The actual presence of the worm. Has this 
been seen, or has one been extracted? If so, of 
course, the diagnosis is complete. 

'* (2) The presence of diurnal (F. loa) embryos in 
the peripheral blood. 

' (8) The actual presence or history of calabar 
swellings. 

“ (4) Eosinophilia with no explainable cause." 

Dr. Duncan Wuyte (Swatow, China) confirmed 
the views of Dr. Low as to the absence of hyper- 
filariation. Patients in whom the number of micro- 
filarie in 20 c.mm. of blood had been counted at a 
certain hour of the night, showed no increase in 
that number five or six years later, although there 
seems no reason to doubt these persons had been 
often bitten during the intervening years by mos- 
quitoes which he had himself infected. 

Dr. Low had given no definite information as fo 
the duration of life of micro-filarie in the bload- 
stream, and Dr. Dunean Whyte thought it worth 
while reporting that (in three filariasis patients from 
whom an elephantiasis seroti had been removed) the 
micro-filarie could be found in the peripheral blood 
for from a week to ten days afterwards. Dr. Whyte 
referred to the ‘‘ patchy ” distribution of filariasis 
and elephantiasis in South China. 

Dr. R. FLEMING Jones (New Guinea) said he had 
often noted the patchy distribution of elephantiasis. 
In British New Guinea he found an average of 
7 per cent. of blood infection with micro-filariz 
(F. bancrofti), and yet he got nearly all his cases 
of elephantiasis from one small district. The sug- 
gestion of symbiosis at once occurs. 
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Dr. P. H. Banur gave a lantern demonstration of 
changes in the tissues produced by filaria from 
material he collected in Fiji. In the course of his 
demonstration he referred to the fact that adult 
filarias were found most commonly in Fiji in the 
lymphatic glands. In these glands were noticed 
giant cell formation and fibrosis, and the filarig pro- 
bably set up irritation partly by their presence as 
a foreign body and by their toxins and excreta. 
When an adult filaria dies its remains may calcify, 
amd these possibly act as an irritant, and further 
increase the amount of fibrosis. Calcified remains 
of filaria have been found in almost every lymphatic 
gland of the body, the testis, the epididymus, 
tunica vaginalis, im the lymphatics of the kidney 
and the peri renal fat. Their effects on lymphatic 
vessels ure marked blockage, which may occur in 
three ways: first, mere mechanical obstruction ; 
second, by surrounding fibrosis; amd third, by pro- 
liferation of the endothelial lining of the vessel wall. 

Dr. Bahr also showed specimens of the develop- 
ment of embryos in the mosquito. The mosquito 
Stegomyia pseudo-scutellaris is the intermediate 
host for Fiji, and no periodicity is found in these 
parts. | 

In Culex fatigans the embryos develop badly, 
although a few may live to enter the proboscis. 
The Stegomyia pseudo-scutellaris is a day-biting 
mosquito, and Dr. Bahr suggeste that the cause 
of the periodicity of the embryos in the blood of 
man is a distinct adaptation of the habits of the 
favourite intermediary host. 

Professor WASIELEWSKI (Heidelberg) suggested 
that a chemical effect might be produced by the 
filarie and have something to do with the lesions 
present in filariasis. 

Dr. CAMERON Bark (Nigeria) referred to the perio- 
dical attacks of filarial fever and to lymphangitis. 
Dr. Bahr believed this was due to a definite breed- 
ing season ‘for the parent filaria and the birth of 
young embryos set up the lesion. 

Dr. ManLcouLM Watson (Malay States) referred to 
the '' patchy "' distribution of filariasis. Dr. Bahr 
suggested that the chemical composition of the 
water in which mosquitoes breed may have some- 
thing to do with it analogous to the case of 
anopheles carrying or failing to carry malaria in- 
fection, as pointed out by Christrophers. 

Dr. Low then replied and answered the different 
questions raised. He doubted if Dr. Bahr's sug- 
gestion, that the periodicity of the embryos in the 
blood of man in Fiji was an adaptation to the habit 
of the intermediary host, could stand, because in 
the case of the dog Diro filaria immitis embryos 
were present by night as well as by day, though the 
intermediate host was a night feeder. 

The Presipent (Sir William Leishman), in bring- 
ing the proceedings to un end, said that he thought 
the section had every reason to congratulate itself on 
the highly interesting nature of the papers and 
discussions which had occupied them during the last 
three days, and he felt sure that most of the 
members would feel, as he did himself, that they 
had derived from them great and lasting profit. . 


Before bidding them good-bye he had two very 
pleasant acknowledgments to make. First, he 
wished to express his warmest thanks to the secre- 
taries of the section, Dr. Curwen and Dr. O’Connor, 
on whom had fallen the brunt of the organization, 
and he assured the members that they owed them 
a deep debt of gratitude for their untiring and able 
efforts to ensure a successful meeting. Secondly, 
he felt sure he was only expressing the feelings of 
everyone present when he acknowledged in their 
name the warm welcome and the generous hospi- 
tality of the Brighton Division, which would make 
this meeting so pleasant a memory to them all. 


~_a 
Annotations, 
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Two New Genera of Helminthes in Man.— 
Leiper, at the annual meeting of the Society of 
Tropical Medicine and Hygiene, in a paper on 
" Remarks on Certain Helminthes in Man,” 
described two new genera of helminthes in man 
from Asia. 

Heterophyes yokogawa, named by Katsurada in 
1912, was shown to be a new genus Yokogawa (type 
species, Y. yokogawa), characterized by the extra- 
ordinary absence of a ventral sucker. The genital 
sucker was highly developed, but did not possess 
the circle& of hooks or '' antlers ’’ characteristic of 
the genus Heterophyes. In other respects the para- 
site bore a eloge resemblance to  Heterophyes 
heterophyes. The other known genera exhibiting 
this peculiar feature. are Cryptocotyle, Tocotrema, 
Scaphanocephalus. In the last-named the testes 
lie one in front of the other. The genus Yokogawa 
is distinguishable from Cryptocotyle and Tocotrema 
in the peculiar restriction of the yolk glands. : In 
this respect Yokogawa comes near to the Hetero- 
phyine. Yokogawa yokogawa is only 1 mm. to 
1:4 mm. in length, and thus displaces Heterophyes 
heterophyes as the smallest fluke in man. 

The Amphistomum hominis from Eastern India 
has been found to be a much more common parasite 
of man than was formerly supposed. A study of serial 
sections has convinced Leiper of the necessity of 
removing this species from the genus Gastrodiscus 
to a new one now named Gastrodiscoides, on 
account (1) of the presence of a large, prominent 
genital papilla in place of the genital atrium of 
Gastrodiscus; (2) testes tandem; (3) genital orifice 
on the neck, not on the ventral surface; (4) ventral 
aspect of the disc is smooth and quite free from 
sucker-bearing papille. The recent discovery that 
the pig is the normal host of this species lends 
added interest to the find of a new species of Gastro- 
discus in the bush pig in Uganda and the Congo. 
This form closely resembles G. sonsinoi in the horse, 
but is smaller, and the genital atrium opens nearer 
the edge of the ventral disc. 





A Supposed New Spectes of Human Trypanosome.— 
Scott Macfie, in the Annals of Tropical Medicine and 
Parasitology, August 11, 1913, Series T.M., vol. vii, 
No. 3A., publishes a paper on the morphology of a 
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trypanosome from a case of sleeping sickness from Eket, 
Southern Nigeria. 
presents differences from the ordinary T. gambiense 
and proposes the name T.- nigeriense for it. The 
.: reasons for this are given in his summary and con- 
clusions, which are as follows :— 

“ The trypanosome, of which a preliminary account 
is given in this paper, seems to differ in several 
respects from a typical strain of 7. gambiense. In 
man it produces a form of sleeping sickness that is 
relatively mild, occurs most commonly in young 
people, and in which the trypanosomes are, apparently, 
either absent from the peripheral blood altogether, or 
present in such small numbers that hitherto they 
have not been detected. To the smaller laboratory 
animals the strain seems to be but slightly pathogenic. 
The morphology of the trypanosome as it appears 
in the blood of & guinea-pig shows some peculiar 
features. The trypanosome is smaller than T. gam- 
biense, the cell protoplasm when well stained is 
homogeneous, and there appear constantly in the blood 
films a few very minute parasites measuring as little 
as 8 in length. Some of the short and stumpy 
parasites have the nucleus situated far forwards at 
the anterior (flagellar) end of the body. The occur- 
rence of a few peculiar trypanosomes which appear to 
have a flagellum free in its whole length is also 
. remarkable. 

Considering the morphological features of the 
parasite, and the peculiar symptoms of the disease 
produced by it, I am convinced that this trypanosome 
from Nigeria cannot be regarded as belonging to the 
same species as T. gambiense. 
it the name T. nigeriense.”’ 

Unfortunately, it has been found impossible to 
reproduce the plates illustrating the paper at the same 
time, but it is proposed that they should appear in 
the next number. Until they appear criticism pos- 
sibly should be suspended, but it certainly looks, as 
far as the paper goes, that sufficient evidence is not 
forthcoming for manufacturing & new species of human 
trypanosome. 





The Extrusion of Granules by Trypanosomes.—Fry, 
Ranken and Plummer continue their studies on the 
extrusion of granules by trypanosomes and on their 
further development. (Journal of the Royal Army 
Medical Corps, vol. xxi, August, 1913, No. 2.) The 
granule when it escapes from the trypanosome and 
becomes free in the blood is seen to be a small spheri- 
cal or pear-shaped body. In dark-ground preparations 
it is seen to be highly refractile, and by its activity it 
causes considerable disturbance in the surrounding 
fluid; with vital staining this young granule takes on 
the stain rapidly and uniformly, and seems to be un- 
differentiated. It frequently remains near its former 
host for some little time before showing independent 
movement. At first only a dancing movement may be 
_ seen; this, however, is a preliminary phase, and soon 
the granule begins to move slowly across the field, 
turning over on itself. There is no doubt as to the 
motility: they have often been observed to move out 


of a-mjcroscope field in preparations where there was 


no question of currents, &c.. In the author's opitiion 
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a pseudopodial protrusion appeame eam, which at first 
is short and rather thick. 

In animal infections and in cases of sleeping. siek- 
ness in man, granules are found in the blood, glands, 
and internal organs. They are, of course, much more 
numerous in animals in which the adult parasites 
In experimental animals 
granules have been found in the proximal glands 
twenty-four hours after inoculation. This fact seems 
to be of great importance. 

The criterion in the recognition of granules must be 
their motility, but their greater affinity for such stains 
as toluidin blue is of undoubted assistance in distin- 
guishing them from the countless small bodies seen in 
wet preparations, e. 9. blood-platelets and leucocyte 
granules. 

As regards the further development of these granules 
the further changes are difficult to follow as all stages 
cannot be seen in any individual preparation. The 
authors apparently believe, however, that the granule 
can develop and become a trypanosome again. Their 
plate (No. 9) shows this in diagrammatic form. 





Plague in Manila during 1912.—Heiser, in the Phil- 
ippine Journal of Science, vol. viii, Sec. B., No. 2, 
April, 1913, describes the recent outbreak of plague in 
Manila. He states that after an absence of six years 
in human beings, and five years among rats, plague 
was again found in the Philippine Islands on June 19, 
1912. On account of the almost daily communication 
which Manila has with badly plague-infected foreign 
ports which are within a few days’ steaming distance 
for the average vessel, and since, therefore, passengers, 
orews, rodents, and vermin may arrive well within the 
incubation period of the disease, it seems remarkable 
that the Philippines should have remained free from 
plague for so many years. During this period plague 
has been detected from time to time, among human 
beings upon incoming vessels, but such infections were 
invariably intercepted at quarantine. All vessels 
plying between the Philippines and Oriental ports 
have been fumigated with sulphur, at not greater than 
six-month intervals, to destroy rodents and vermin. 

As regards the introduction of the present outbreak 
Heiser believes that the infection might have been 
introduced through the means of infected bedbugs. 
In a case of human plague which was taken from 
508 Calle Magdalena, bedbugs were caught from the 
petate (straw mat) upon which the man died, and 
smears made from the intestinal contents showed 
plague-like bacilli; the pathological findings, however, 
were not confirmatory. It is not impossible that bed- 
bugs may have been concerned in the introduction of 
the disease. On account of the fact, however, that 
all second- and third-class passengers’ clothing and 
effects are steamed at Mariveles, it does not seem 
likely that bedbugs could have been introduced with 
them. 

Hydatid Disease.—Ramsay contributes an inter- 


esting paper on unusual cases of hydatid disease, to 
the Australasian Medical Gazette for June 21, 1913. 


.His experience extends over a period of seventeen 


years, and in that time he has met with many curious 


272 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


(Sept. 1, 1913. 





examples of the disease. The following viscera have 
been noted to be affected—the lungs, liver, the meso- 
. appendix, the peritoneum, and the Fallopian tubes, 
while cysts were also found near the bladder, in the 
posterior axilla, in the abdominal parietal muscles, in 
the neck, in the mediastinum, in the thyroid gland, in 
the femur, and in the antrum of Highmore. Com- 
moner sites also invaded were the brain, spleen, kidney 
and breast. These examples, in the author’s words, 
show the ubiquity of the Tenia echinococcus when it 
takes up its residence in the human body. 


i 
Correspondence. 


THE RAPID DIAGNOSIS OF MALARIA. 


To the Editor of the JouRNAL OF TROPICAL MEDICINE AND 
HYGIENE. 


Dear Sir,—I have read in the JOURNAL OF TROPI- 
CAL MEDICINE AND HyaGIENE, May 1, 1912, Dr. 
Cropper’s method for the rapid diagnosis of malaria, 
and have tried it successfully in my blood exam- 
inations in Santa Izabel Hospital, Bahia, Brazil. 
The method is as follows: ‘‘ Thick films are made 
on a slide, without even a cover-slip, so thick that 
the blood when allowed to run to one side is seen 
of a bright red colour. This is rapidly dried and 
examined directly under a drop of cedar oil and a 
3, in. immersion." The examination can begin 
'* before the whole film is dry, and very often the 
information got is sufficient before the thicker edge 
is properly set. The thicker part of the film is best 
examined first, and from the character of the pig- 
ment the species of malarial parasites can, after 
a very little practice, be diagnosed in most cases 
with great ease, almost as easily as in a wet film. 
The diffuse and fine dots of tertian, the compact 
and coarser dots of quartan, and the peculiar 
arrangement of the pigment in the crescents in 
malignant malaria are very characteristic, not to 
mention pigmented leucocytes.’’ 

Before 1 had the above information I sometimes 
worked with Sir Ronald Ross’s method, but cannot 
recommend it on account of the difficulty of recog- 
nizing the parasites, more or less deformed by the 
watery application used in order to dissolve the 
hemoglobin. On this point Dr. Cropper’s method, 
though more rapid than the one referred to, does not 
solve the difficulty, as one cannot see the malarial 
parasites very distinctly, but only their pigments. 
This method may be very useful for parasitologists, 
but is not sufficient for the beginners in blood 
examinations. 

In order to facilitate detection of the malarial 
parasites, I thought I would modify Dr. Cropper's 
method by staining the thick blood-films without 
a previous dissolution of the hemoglobin, as recom- 
mended by Sir Ronald Ross. . 

I took a thick blood-film, made with five large 
drops of blood, and when dry I stained half of the 
blood with a methylene-blue acid solution (Gasis’s 
solution) without fixing and with about two minutes’ 
careful washing. When dry, I examined it under 
a drop of cedar oil and a ys hom. Leitz's oil 





examination of malarial blood, 





immersion. objective. I was rewarded, as I could 
see very clearly, not only the melanin pigment 
as detected by Dr. Cropper's method, but also the 
whole malarial parasite with its unchanged mor- 
phology, just as on the dried and stained thin 
films of the common method of examining malarial 
blood.. ' 

Upon careful consideration I discovered the 
success was due to the fact that the staining was 
performed at the same time as the acid solution 
influenced the erythrocytes, dissolving their hemo- 
globin; so that, in two minutes, one could see the 
parasites stained in blue, as the nuclei of the leuco- 
cytes. I think this modification very useful: in 
tropical work, and, as I stain only a half of the 
blood-film, it is not difficult to make a comparison 
of the two halves of the same slide, in order to 
recognize the advantages of my staining method. 
After this discovery the method was practised 
daily in my medical clinics at the Bahia Medical 
School, where it met with the approval of my 
assistants and pupils alike, as the best method of 
detecting rapidly the malarial protozoon. 

In a patient under my observation suffering from 
malarial motor aphasia, who was dumb during 
twenty days, the detection of the parasites was 
easily made and their disappearance observed daily 
by the aid of my method of staining the thick blood 
films. The patient recovered, as I explained in the 
medical journal, Brazil Medico, of Rio de Janeiro, 
and in my lecture, ‘‘ Um caso de aphemia tran- 
sitoria palustre ’’ (A case of malarial aphemia). 

I should be glad of the advice of scientists and 
practitioners upon this small contribution for the 
and should be 
pleased to receive any criticisms of my remarks. 

The technique I adopted was as follows :— 

(a) To make the films very thick with five large 
drops of blood. 

(b) After the blood is dry, to stain it (two. 
minutes) with Gasis’s solution :— 

Methylene-blue 

Hydrochloric acid 

Alcohol s a is 10 
Distilled water x 

(c) To wash with care, to dry, and to examine 
the films under a drop of cedar-wood oil and a 4" 
oil immersion objective. 

Pror. Dr. Joao A. G. FROES, 
Professor das Faculdades de 
Medicina e de Direito. 
Bahia, Brazil. 





Rotices to Correspondents, 





1.—Manuscripts sent in cannot be returned. 

2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

8.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE shonid oom- 
municate with the Publishers. d 

5.—Correspondents should look for replies under the héading 
' Answers to Qorrespondente." 


INTERNATIONAL CONGRESS OF MEDICINE.—NOTICE No. I. 
ABSTRACTS OF IMPORTANT PAPERS. 


Sept.15,1913.] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE.  [No. 18, Vol. XVI 
Rd Pré FC M D ITI Lt E ee 


PLAGUE. 


Report by Major W. Guen Liston,C.1.E., M.D., D.P.H., 1.M.S. 
Bombay Bacteriological Laboratory. 
Tue EPIDEMIOLOGICAL FEATURES. OF BUBONIC AND 
PNEUMONIG PLAGUE CONTRASTED. 


Mayor Liston said that the historians of plague 
did not differentiate clearly between the pneumonic 
und bubonic types of plague; nor is this surprising, 
for, in epidemics in which the two types are asso- 
ciated together, plague is obscured by the occur- 
rence of cases of secondary pneumonia in typical 
bubonic cases. 

The discovery of the plague bacillus by Kitasato 
and Yersin in 1894 enabled Childe, of the Indian 
Medical Service, in 1897 to distinguish clearly 
between the pneumonie and bubonic types of this 
disease. He showed that enormous numbers of 
plague bacilli are ejected with the sputum of 
patients suffering from plague pneumonia, and he 
also drew attention to the infectious nature of this 
form of disease. Subsequent epidemics, although 
not very infrequent, were always limited, for prompt 
and effective precautions were taken to control the 
spread of infection; the fact remains, however, that 
these pneumonic epidemics arise from time to time 
in connection with bubonic cases, taking origin, no 
doubt, from bubonic cases which have developed 
symptoms of secondary pneumonia. 

Meanwhile the connection between rats and the 
bubonic form of the disease attracted attention 
both in Hong-Kong and in Bombay, but the 
relationship between the epidemic and epizootic 
was particularly clearly demonstrated by Ashburton 
Thomson during the outbreak of plague in Sydney 
in 1900; Thomson also brought forward arguments 
to support the view, advanced by Simond in 1898, 
that fleas conveyed the infection from rats to men. 

The experience of medical officers in charge of 
the plague hospitals in Bombay forced upon them 
the conclusion that cases of bubonic plague, re- 
moved from their homes to the hospital, were 
peculiarly non-infectious, for relatives and friends, 
ignorant of the very elements of disinfection and 
closely in attendance on these patients, never con- 
tracted the disease. Bubonic plague thus came to 
be regarded as a disease of locality, for infection 
appeared to lurk in the homes of the sick, rather 
than with the sick themselves. As a consequence 
of this view a long series of fruitless attempts were 
made by a large number of observers to isolate the 
plague bacillus from the floors and walls of infected 
houses. Experiments, however, showed that, ex- 
posed to the conditions found in nature outside the 
body of a living animal, plague bacilli rapidly dis- 
appear, so that they cannot for long be recovered 
from contaminated soil or clothing placed under 
normal conditions. 

Major Liston also turned his attention to fleas as 
harbourers and transporters of the plague bacillus. 
He observed that certain species of fleas readily 
took to other than their natural host, especially in 
the absence of their natural host, and in 1904 ex- 
perimented with guinea-pigs, utilizing these animals 


to attract rat-fleas in plague-infected houses, so that 
the fleas could be caught in the fur of the guinea- 
pigs, when they were chloroformed and examined. 
By means of these guinea-pig flea-traps I was able 
to show that plague bacilli could be found in plague- 
infected houses in the stomach of fleas which had 
probably sucked the blood of infected rats; these 
rat-fleas readily took to and bit guinea-pigs, which 
were used to capture them, so that some of the 
guinea-pigs died of plague, the bacilli being con- 
veyed by the fleas from infected rats to the guinea- 
pigs. In the stomach of fleas the bacilli were 
observed to multiply, and it seemed likely that they 
could thus be transferred most easily from the blood 
of sick to the blood of healthy animals. He proved 
also that rat-fleas under certain circumstances could 
be captured on men, so that it seemed possible that 
plague infection was in this way transferred from 
rats to men. 

Meanwhile Gauthier and Raybaud had shown in 
1903 that it was possible in laboratory experiments 
to convey infection from sick to healthy animals by 
means of rat-fleas. The Plague Research Commis- 
sion in India showed that bubonie plague, whether 
in animals or men, must generally (that is, in the 
overwhelming majority of cases) be produced by 
infection carried by means of rat-fleas from infected 
rats. The bubonic type of plague was thus proved 
to be not directly infectious. 

The International Plague Commission appointed 
in 1911 by the Chinese Government to study pneu- 
monic plague in Manchouli, a region which has 
been associated for years with outbreaks of pneu- 
monic and bubonic plague, which have their origin 
from an epizootic among tarbagans, spread through 
Manchuria, claiming a death-roll of 50,000 persons 
during a period of six months. This International 
Commission made it abundantly clear that in this 
epidemic rat infection played no part. The disease 
was spread by direct infection from man to man. 
Despite the fact that vast numbers of plague bacilli 
were ejected from the sputum of the sick, who were 
often huddled together in houses in which rats were 
numerous, it is noteworthy that no evidence was 
obtained of infection among the rats either acquired 
by feeding on the sputum of the sick, or on food 
contaminated with sputum, or by feeding on or 
gnawing the exposed plague corpses. No evidence 
was forthcoming incriminating articles of clothing 
as agents in the transmission of the infection, or 
proving that houses were infected apart from the 
plague patients within them. 

Dr. Strong, one of the members of the Commis- 
sion working with Dr. Teague in Manila, has shown 


that the strains of Bacillus pestis isolated from 


pneumonie cases in China in no way differ from 
strains isolated from bubonic cases in other parts 
of the world. They have shown that plague bacilli 
from a pneumonie strain, when injected sub- 
cutaneously into animals, produce the bubonic type 
of the disease, and that the virulence of these 
strains is not greater than the virulence of bubonic 
strains. 


In discussing the method of infection in plague 
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pneumonia, Strong has shown that plague bacilli 
ure not usually expelled by means of the expired 
air during normal or dyspneeic respiration by persons 
suffering from primary plague pneumonia, but that 
during coughing, even when sputum visible to the 
naked eye is not expelled, plague bacilli in large 
numbers may become widely disseminated into the 
air surrounding the patient. He states that the dis- 
tance from the patient that the air may become 
infected by droplets containing plague bacilli varied 
largely with the strength of the cough, the amount 
of mucus in the throat and larynx at the time, and 
the currents of air in circulation in the ward. He 
omitted to consider the very important influence of 
temperature on the distance to which infection may 
diffuse, for it is likely that droplets carrying plague 
bacilli will float through the air for a longer period 
in & cold damp atmosphere than in a hot dry one. 
It is for this reason, Major Liston believes, that the 
pneumonie type of the disease is more common in 
cold and temperate climates than in hot tropical 
countries where generally the bubonic form of the 
disease prevails. 

The International Commission further came to 
the conclusion that the chief factor in the decline 
of this pneumonie epidemic was probably the pre- 
ventive measures, which were adopted either :n 
accord with scientific methods, or by the efforts of 
the people to protect themselves. The widespread 
epidemic in China was easily checked when suitable 
measures were adopted, as are the small pneumonic 
plague epidemics which occur from time to time in 
India. But this experience differs entirely from 
that obtained in India in regard to bubonic 
epidemies, for that type of the disease has been 
present there for nearly sixteen years, despite the 
most strenuous efforts on the part of Government 
to eradicate it. 


THE IMMUNITY OF MUS RATTUS TO PLAGUE 
INFECTION. 


When plague broke out in Bombay in 1896 the 
disease had been absent from that city since 1702, 
a period of 194 years.  '' These long intervals,” 
says Simpson, in his ‘ Treatise on Plague,” 
'" seem peculiar to the epidemiology of plague. 
Between the epidemic in London in 1348 and that 
of 1409 a period of 150 years elapsed, an interval 
of seventy years occurred between the epidemic 
of 1720 and the previous great epidemic in Mar- 
selles, and in other localities similar intervals 
obtained. 

Any theory of the method of propagation of 
plague must take cognizance of these phenomena 
and be capable of explaining, not onlv the gradual 
decline in the severity of succeeding epidemics, but 
also the period of immunity which follows them. 

At Bombay Bacteriological Laboratory during six 
years 701,624 rats have been examined, and 69,191 
of that number have been found infected with 
plague. "The result of this examination shows that 
an approximately close relation is maintained be- 
tween rat and human plague, not only in regard 
to the onset and decline of the epizootics and 


epidemics, but also in respect to the general course 
of each epizootic and epidemic. In 1907, for 
example, both epizootic and epidemic steadily 
increased in severity till the end of March and then 
repidly declined; but during the year 1910 both 
epizootic and epidemic persisted at a moderate 
intensity for some weeks during the months of 
March and April. 

Granted that epidemics of plague are dependent 
on rat epizootics, certain experiments carried out 
by the Plague Research Commission in India explain 
why succeeding epidemics of plague in an infected 
town gradually decrease in severity, and why, after 
a succession of epidemics, the disease disappears 
and the place remains free from infection for a 
comparatively long period of years. 

In connection with the epidemiological and experi- 
mental researches on plague in India, the Commis- 
sion had frequently to bear in mind the possibility 
that the immunity or resistance of rats to plague 
infection might be a factor of some importance in 
the epidemiology of this disease. For example, the 
gradual increase in the number of rats immune to 
plague might be a factor in terminating an epizootic. 
It was noted that the rats which survived an 
epizootic, which had been produced by introducing 
infection among the fleas in our experimental 
godowns (sheds), showed an apparently high degree 
of immunity, but it was thought that this immunity 
might be explained by supposing that during the 
epizootic susceptible individuals had been killed off 
and that the more immune had survived, rather 
than that the rats had acquired immunity in having 
suffered and recovered from the disease. It was 
also observed that the rats in Belgaum town were 
able to withstand a dose of plague bacilli which 
experience had shown would have killed a fair 
number of rats caught in Bombay. Rats were 
collected in Bombay from several places and a 
large number of them infected at one time with the 
same dose of plague. 

A brief description of the first experiment will 
serve to explain the technique adopted in the others. 
One hundred rats caught in Madras, and the same 
number caught in Bombay, together with seventy- 
six caught in Poona, were placed in separate cages, 
two rats in each cage. The spleen of a rat which 
had died of acute plague was removed aseptically, 
and placed in a sterile mortar and ground up with 
a known quantity of saline solution. The larger 
particles of this emulsion were allowed to settle 
and the supernatant fluid was decanted off; to this 
emulsion of plague bacilli fresh saline was added 
as necessary, so that 1 c.c. of the ultimate solution 
contained what we regarded as the equivalent of 
one one-hundredth part of a milligram of the 
infected spleen. This dose was administered sub- 
cutuneously in the majority of our experiments. 
Later the technique was improved by ascertaining 
the actual number of living bacilli in each cubice 
centimetre of the emulsion used by, planting out 
measured quantities of the emulsion on agar tubes 
and counting the number of colonies of plague 
bacilli which developed. 





Sept. 15, 1913.] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


275 








The result of the first experiment showed that, 
while 83 per cent. of Madras rats died of plague 
(the remainder in this experiment having died of 
causes other than plague), only 44 per cent. of the 
Bombay rats and 30 per cent. of the Poona rats 
succumbed to the disease. Madras rats, therefore, 
were highly susceptible to plague, while Bombay 
and Poona rats were comparatively immune to the 
disease. 

Now, Madras City has been practically free from 
plague, while both Poona and Bombay have suffered 
severely, the former more severely than the latter 
in proportion to its size. 

Rats were caught in other parts of India where 
there had been no plague, and we found that rats 
from Dacca, Madura, and Banda, for example, all 
of which towns had been free from the disease, were 
as susceptible to plague as Madras rats were found 
to be. These experiments showed :— 

(1) That the method of subcutaneous inoculation 
of one one-hundredth part of a milligram of a 
selected plague-infected rat spleen, or approximately 
18,000 plague bacilli, was & more severe test of the 
immunity of rats to plague than that which we 
were able to bring about by flea infection in a place 
like Bombay. 

(2) That in a given batch of rats the degree of 
immunity was relative to the infecting dose. 

(3) That the immunity of the rats was greatest 
in places which had suffered most severely from 
plague, less marked in those places which had 
suffered to a moderate extent, and least in those 
places in which epidemic plague had not occurred. 

By the nature of this immunity, although the 
rats used all conformed to the type Mus rattus, it 
was possible to discover special and characteristic 
features in specimens from certain places, not as a 
rule wholly confined to any one locality, but being 
predominant in one place more than another. Thus 
the fur of Madras City rats is exceptionally rufous; 
rats from the colder northern places had thicker 
fur than southern specimens; and Belgaum rats 


were on the whole larger than those caught in 


Bombay or Poona. But no external difference could 
be detected in the rats of Lucknow, Cawnpore, and 
Banda, all situated in the United Provinces, yet, 
on testing these rats by inoculation, Banda rats 
proved to be as susceptible to plague as Madras 
rats were, while Cawnpore and Lucknow rats were 
both highly immune, the former markedly more 
than the latter. 

The conclusion, therefore, is that the resistance 
of rats to plague is associated with the past pre- 
valence of plague. In what manner is this re- 
sistance developed ? 

It became necessary to ascertain whether the 
observed immunity of the rats from the places 
tested was an acquired or a natural immunity, using 
these terms in the sense usually employed by 


bacteriologists; and experiments conducted for this- 


purpose gave the following results. Adult Madras 
rats were tested against young Poona and young 
Bombay rats on a number of occasions: the 
summed up results of comparative experiments 


showed that of 500 Madras rats 98 per cent. died of 
plague ; of 450 young Poona rats 30 per cent. ; of 450 
young Bombay rats 46 per cent. Young rats from 
Poona and Bombay, therefore, were only slightly 
more susceptible to plague than adult rats from 
these places, and were markedly immune as com- 
pared with adult Madras rats. "These experiments 
proved that young rats from Poona and Bombay in- 
herited their immunity from their parents, for it was 
not acquired by exposure to infection. Further proof 
was afforded by testing rats bred in captivity from 
Bombay stock, and comparing them with wild 
Bombay rats, and with Madras rats. Two hundred 
and twelve Madras rats had 208 deaths from plague, 
28 per cent. mortality; 248 rats caught in Bombay 
had 65 deaths, a mortality of 26 per cent.; while 
158 rats bred in captivity from Bombay stock had 
41 deaths, a mortality of 26 per cent. Hence it 
appears that the resistance found is not due to 
previous reception of plague bacilli during the pre- 
valence of epizootic plague, but to the generation 
of an immune progeny by the survivors of epizootics. 
Susceptible rats appear to be killed off in the course 
of repeated epidemics, while the more immune sur- 
vive, transmitting their immunity to their offspring. 

Major Liston concluded by saying that the 
decreasing severity of epidemics in a particular town 
which has suffered from repeated outbreaks of 
plague is due to the generation of a race which is 
comparatively immune to plague by a process of 
selection and survival of the fittest, and it is not 
difficult to understand that under these circum- 
stances such a place may remain for a time at 
least free from epidemics of bubonic plague. 

In the experiments he recorded M. rattus was 
used, for some recent experiments seem to show 
that the conclusions arrived at for M. rattus are 
not applicable to M. decumanus. 





INVESTIGATIONS AS TO THE RELATION- 
SHIP OF THE TARBAGAN (MONGOLIAN 
MARMOT) TO PLAGUE. 


By Wu Lien Ten (G. L. Tuck), M.A., M.D., B.C.Cantab. 


Director and Chief Medical Officer, North Manchurian Plague 
Prevention Service; late President of the International 
Plague Conference, 1911. 


THE NortH MANCHURIAN PLAGUE PREVENTION 
SERVICE. 


IMMEDIATELY following on the International 
Plague Conference, held in Mukden in April, 1911, 
the Chinese Government, anxious to carry out the 
recommendations of the conference, instituted the 
North Manchurian Plague Prevention Service. The 
chief of these recomméndations were briefly :— 

(a) Systematic investigations should be made as 
to whether epizootic occurs among tarbagans and 
other rodents, and, if such exists, an accurate in- 
vestigation should be made of the nature of the 
infection. 

(b) A general improvement in the sanitary con- 
dition of cities and villages, especially with regard 
to overcrowding, is desirable. 
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(c) Education of the public by lectures and the 
issue of pamphlets and handbills, explaining pre- 
ventive measures in simple language. 

(d) The need for isolation of pneumonic plague 
paticnts being urgent, permanent hospitals should 
be available. 

(e) Hospital accommodation for suspected cases 
of plague should be provided. 

(f) Contact quarantine stations should be con- 
structed. 

Among the delegates of the International Plague 
Conference, Mukden, April, 1911, it was generally 
believed that there was a close connection between 
plague—or at least the recent epidemic of pneu- 
monic plague of Manchuria—and the tarbagan or 
marmot (Arctomys bobac, Schreb). 

So little was known about this animal and the 
grounds for associating it with plague were based 
on such slender scientific evidence that it seemed 
to me the first step in the investigation of this 
question was to organize an expedition into the 
eountry where the tarbagan abounds, and there to 
study its habits and the conditions under which it 
lives, and to carry out scientific investigations as 
to the presence of plague among the animals. 

For the sake of clearness, it is well to state here 
that the tarbagan hunting is divided into two 
seasons :— 

(1) Spring season, lasting from the end of April 
to the beginning of June. 

(2) Autumn season, lasting from the middle of 
August to the end of September. 

In the beginning of July rumours were afloat that 
a large number of tarbagans were dying in the 
neighbourhood of  Scharasone  (Transbaikalia, 
Siberia). 

A correspondent stated that ''the tarbagan 
epidemic of Siberia is spreading southwards towards 
the Chinese frontier. Dead marmots are now found 
as far south as Scharasone, which is only thirty- 
five miles north of the Russian-Chinese frontier. 
Local measures are sufficiently strict to prevent the 
disease from entering Manchuria.”’ 

Manchouli is situated in Chinese territory at the 
junction of the Chinese Eastern and the Trans- 
Siberian Railways, and is about ten miles east of 
the frontier between the province of Heilungkiang 
and Siberia. Here are established the Chinese and 
Russian Customs for the examination of goods and 
baggage passing along the railway from one country 
to the other. | 

Altogether the population of Manchouli may he 
estimated as consisting of 8,000 Russian civilians, 
customs officials, &e., 3,000 Russian troops, and 
2.000 Chinese, most of whom are of the coolie class. 


Occurrence of Plague at Manchouli and Surrounding 
Districts. 

In 1908 Professor Zabolotny was in Mongolia and 
found plague in the region he visited. Between this 
date and 1905 no reliable information as to the 
occurrence of the disease in or around Manchouli 
could be got. The outbreaks of plague which had 
occurred in this district since 1905 were : — 


1905.—Plague occurred in August at Dalai Nor 
(14 cases) and in Manchouli (4 cases). Total, 18 
cases. Bubonic type. 

1906.—Plague occurred in Abagaitui (Russian 
territory) (15 cases), and in Manchouli (2 cases). 
Total, 17 cases. Pneumonie type. 

1907.—One case was imported from Transbaikal 
territory into Manchouli. Bubonie type. 

1908.—There were no cases of plague in Man- 
chouli, but there was reason to believe that the 
disease was present among the Mongols along the 
Argun River. There is some doubt as to the type 
of the disease, but it seems probable that it was 
pneumonic. 

1909.—No cases reported. : 

1910.—The last epidemic with 400 cases at Man- 
chouli. Pneumonie type. 

1911.—End of August, 5 cases at Scharasone, 


4 deaths. Bubonic type. 
1912.—Beginning of September, near Chita 
(capital of Transbaikalia), 38 cases, all fatal. 


Evidently pneumonie type (confirmed by P. Haff- 
kine). 

In eonsidering the occurrence of plague at and 
around Manchouli, it must be borne in mind that 
the disease is endemic in the Khirgiz Steppes, and 
from time to time this has travelled eastwards, 
giving rise to sporadie outbreaks in Eastern Siberia. 

Concerning the outbreak of pneumonic plague at 
Manchouli in the autumn of 1910, the following 
occurs in Dr. Ch'uan Shao-ching’s paper read at 
the International Plague Conference : — 

'* Observations reported to me by Chinese resi- 
dents at Manchouli show that two carpenters who 
lived in the house adjoining Wu Kuei-ling's Inn 
died with spitting of blood on October 10. "These 
two carpenters had been in the service of a foreman 
named Chang Wan-shun at Dawoolya (Daurija), 
a railway station in Siberia situated some six miles 
west of the boundary line. Chang Wan-shun told 
me that six or seven of his carpenters had died with 
blood spitting in Dawoolya on September 16, and 
said he believed that plague had appeared in 
Dawoolya before it was known in Manchouli. 
‘Later on it was found that nine out of twenty 
coolies, who lived in a small room in Wu Kuei- 
ling's Inn, were suddenly taken ill with blood 
spitting. One of them was sent to the Russian 
Plague Hospital, and it was discovered that he 
suffered from pneumonic plague. Two died in the 
house that same night, but the rest ran away to 


different places in the town, and thus disseminated 
the disease.’ ” 


Prohibition of Tarbagan Hunting. 


During February, 1911, the (Chinese) Prefect of 
Manchouli prohibited the hunting of the tarbagan, 
the penalty for disobeying this order being two 
months’ imprisonment, and a further order in- 
creased the punishment to six months’ imprison- 
ment. 

On August 11, 1911, a general order was issued 
by the Russian authorities forbidding trade in mar- 
mots, including hunting of animals, preparation of 
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skins, salting of the flesh and fat under penalty of 
a fine of 500 roubles or three months’ imprisonment. 

Up to 1908 comparatively few Chinese hunted 
the tarbagan. In the autumn of that year and in 
the autumn of 1909 several thousand Chinese, 
attracted by the high price paid for the fur, were in 
the neighbourhood of Manchouli, and in 1910 the 
number reached 10,000 hunters. 

Owing to the Chinese order prohibiting the hunt- 
ing of tarbagans, there were fewer Chinese in Man- 
chouli during 1911 than formerly. 


The Inns. 


There can be no doubt the unhygienic nature of 
the inns provided for accommodating fur hunters 
has much to do with the spread of pneumonic 
plague. 

The inns are of two kinds—those entirely under- 
ground and those partly above-ground and partly 
underground. 

The accommodation in both types of inns is based 
much upon the same plan. Two, and sometimes 
three, tiers of berths for the lodgers are present, 
there being just room enough between the tiers for 
a man to sit up. In one house I visited there were 
40 berths, the measurements of the room being 
only 25 ft. square and 14 ft. high. Even in May 
the rooms were ill-ventilated and stuffy. In winter, 
when all the windows are closed and the fires are 
lighted, the stuffiness must be great. The windows 
are closed, and there is a heating stove in the 
middle of the room. The usual way of heating 
these inns is by means of a k'ang on either side of 
the central passage leading from the door. A k'ang 
is a horizontal brick flue about 5 ft. wide and 2 ft. 
high, at one end of which is an opening where is 
lighted a fire of wood or kaoliang (millet) stack. At 
the other end of the k'ang an opening is made 
through the outside wall of the house, and leads to 
a chimney for the escape of the smoke. 

They sleep in rows with the head against the wall 
and the feet towards the central passage. There is 
no partition between adjoining berths, so that they 
easily breathe and cough into each other's faces. 

From 1908 to 1910 so many people came to the 
districts to hunt the tarbagans that the owners of 
the inns packed the men in every available space, 
extra tiers being added whenever possible above 
those already existing. 


Note on the Fur Trade at Manchouli. 

The tarbagan hunting is divided into two sea- 
sons :— 

(1) The spring season, lasting from the end of 
April to the beginning of June. 

(2) The autumn season, lasting from the middle 
of August to the end of September. 

The early spring fur, owing to its being lighter 
in weight, is more valuable than the heavier fur 
obtained in the autumn season. The fur of the 
tarbagan is thick, soft, and very serviceable in 
winter; but up to five years ago the export was not 
great. 

It is estimated that in 1910, however, 2,000,000 


tarbagan skins in all were exported from Manchouli. 
In June, 1918, over 4,000,000 tarbagan skins were 
lying at Manchouli ready to be carted by road to 
Mazijewsskaia for export to Europe. 

Owing to the increased demand for skins and the 
consequent rise in price, large numbers of coolies— 
and especially those from Shantung—were attracted 


' to the spot, and the agricultural peasants left their 


fields to become tarbagan hunters. The tarbagan 
skins are niostly sent to Leipzig and London to be 
cured. 

Professor Zabolotny mentioned that & tarbagan 
had been eaught on June 24-26 near Scharasone on 
the Siberian side of the border suffering from 
plague; the animal died soon afterwards. From 
one of the cultures obtained, Zabolotny inoculated 
a healthy tarbagan on the right leg, and produced 
two large buboes in the right groin only. The 
animal died of septicemia. 

Four other tarbagans were suspected to have died 
of plague, but it was found later that none of the 
cases were plague. 


Work AT BorsJa, Juty 22-29, 1911. 


Borsja (Siberia) is 121 versts west of Manchouli 
on the railway, and is the centre of tarbagan hunt- 
ing in the Transbaikal district. During our stay 
there no hunting was being carried on, as this had 
been forbidden, but special permits to hunt were 
given to skilled Russian hunters, who were in- 
structed to bring in specially any sick tarbagans. 

Forty tarbagans were kept for observation in the 
cages; when we had satisfied ourselves that they 
were perfectly healthy they were released, and 
others put in their place. In this way about eighty 
tarbagans came under observation. l 

During the week we spent at Borsja no sick 
tarbagans were brought in, and none of those under 
observation showed any sign of disease. 

On the following morning we got up at 4 a.m. to 
see if the tarbagan came out from its hole at dawn 
seeking food, as some believe to be the case. But 
during the next six hours we did not see more than 
five tarbagans. 

We went out all around the neighbourhood of 
Borsja, and although we inspected many holes, no 
trace of a sick animal was found. On July 27 a 
dead tarbagan was found four versts away, but did 
not reveal any Bacillus pestis. 

While at Borsja we performed experiments to try 
and ascertain if cannibalism was common among 
tarbagans. In one of these an animal was starved; 
after some days a dead animal was introduced into 
the same cage, but at the end of five days the 
carcass had not been mutilated. 


Work IN Moncouia, Avaust 8-14, 1911. 


Tarbagan Ta Hu, 30 li south-west of Manchouli, 
August 4, 1911, lies near a small lake of briny water. 
Mosquitoes were present in enormous numbers, the 
air being black with them. They consisted of culex 
principally, and Anopheles maculipennis. 

Later I found that the Mongols complained of 
fever, and since anopheles was present in this 
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neighbourhood, one presumes the disease they com- 
plained of to be malaria. 

From inquiries made among Mongols, I learnt 
that there had never been any outbreak of disease 
resembling human plague in their midst. Nor could 
I obtain any word of disease among the tarbagans ; 
the eountry in which they had lived for many years 
past abounds in tarbagans, yet they had never 
noticed the animals dying. 

In the country around Manchouli, although 
plenty of tarbagan holes were met with, few of the 
animals were seen, and our traps seldom caught 
any. The country had been used for pasturage by 
the Mongols and large stretches had been fired. 
From this it would seem probable that, when food 
becomes scarce in one region, the tarbagans migrate 
to regions where food is plentiful. 


The Mongols. 


At Charbada and Kulun See we camped with 
Mongols, and thus had opportunities of studying 
them and their habits. The Mongols at Charbada 
were apparently quite wealthy, though they lived in 
a most primitive way. 

The huts are round and domelike, measuring 
about 15 to 20 ft. in diameter, and consist of a 
series of movable wooden framework 44 by 2 ft. in 
size, oblong in shape, and covered by felt-matting 
made of camel’s hair or sheepskins. On the floor 
is laid felt-matting, on which the inhabitants sleep. 
The furniture consists of a few wooden chests where 
clothes and money are kept, a Buddhist shrine, a 
cooking pan and stove, and a box containing dried 
cattle-dung, which is used as fuel for cooking. 

The Mongols drink a large quantity of cows' and 
goats’ milk, and they eat, besides mutton, a good 
deal of tarbagan flesh, which is only half roasted 
before the primitive fire. 


The Tarbagan or Marmot (Arctomys bobac, 


Schreb.) 


The species to which the tarbagan belongs is 
known in America as the woodchuck (Arctomys 
monax). The Russians called it ‘‘ szuriok,’’ and 
the Chinese ‘‘ Han T’a’’; but the name most 
familiar is the one adopted by the members of the 
International Plague Conference, namely, ‘‘ tar- 
bagan,” a term derived from the Mongols. 

The rodents are divided into two 
namely :— 

(a) The simple-toothed rodents, e.g., squirrels, 
rats, mice, and porcupines, and to this group the 
turbagan belongs. 

(b) The double-toothed rodents, e.g., hares and 
rabbits. l 

The particular variety of marmot found in Man- 
churia and Mongolia is identified as Arctomys bobac, 
Schreb. (or the true marmot). 

The following are some of its distinguishing 
features : — 

The body is stout and the limbs are short. The 
tail is bushy and comparatively short, being about 
one-half the length of the body. The head is wide 
and short, and there are no cheek pouches. The 
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ears are small and more or less rounded. Of the 
five toes, the thumb is rudimentary, being supplied 
with a flat nail, whilst the claws of the remaining 
four are long and exceedingly sharp.. The fur is of 
moderate length and of a fine texture. The general 
colour tends to change at different seasons of the 
year, varying from a light greyish brown in the 
spring to a reddish brown hue in the late autumn. 
On the back and around the eyes the fur is darker 
in colour. The length of the adult animal, exclusive 
of tail, varies from 15 to 18 in. (37 to 45 cm.), and 
the weight of the adult animal varies from 9 to 
12 lb. (4,100 to 5,400 grm.), being greater as the 
hibernating season approaches. 

The temperature of tarbagan taken per rectum 
presented wide variations in different animals and 
in the same animal at different times—even in 
apparently perfect health. Thus, in some it was 
found to be 959 F., in others 969 F., in others again 
970 F., and so on until in one animal 107:69 F. was 
registered. This last case was particularly interest- 
ing in that this temperature was taken soon after 
capture. It died, however, twenty minutes after 
the temperature was taken, and sixty-one minutes 
after capture. At the post-mortem nothing abnormal 
was found. In one of the animals the temperature 
varied from 98:59 F. to 104:89 F. within the space 
of three days. 


Distribution of the Marmot. 


The marmot inhabits a wide range, but is con- 
fined to the Northern Hemisphere. -In North 
America the common species is the woodchuck, the 
distribution of which is from the Carolinas north- 
ward to Hudson's Bay, and westward from the 
Atlantic Coast to Missouri, Iowa, and Minnesota ; 
but other species are met with in the Rocky Moun- 
tains and in the north-western parts of America, 
even as far as the Arctic Regions. 

In the Old World, the best known species are the 
bobac (Arctomys bobac, Schreb.) and the Alpine 
marmot (Arctomys marmota). The region of the 
former extends from the south of Poland and Galicia 
over the steppes of Southern Russia and the bare 
regions of Siberia to Northern Mongolia, North-west 
Manchuria, the Amur regions, and so on to 
Kamchatka, whilst it is found in elevated regions 
as far south as Cashmere, Thibet, and the Hima- 
layas, but the southern limits have not been 
defined accurately. 

The Alpine marmot is confined to the higher 
regions of the Alps, Pyrenees, and the Carpathians. 
A small species (Spermophilus citellus, Linn) is 
found in abundance in South Manchuria, especially 
around the neighbourhood of Mukden. This species 
bears little resemblance to Arctomys bobac. 

In the regions where the tarbagan abounds, it 
can easily be seen either running about on its four 
legs or standing on its hind legs. On the approach 
of a stranger they let fall the front paws, and imme- 
diately retire into the burrows, to come out again 
as soon as they feel the danger is past. The tar- 
bagan in captivity is a very fierce animal, using his 
front feet freely and biting deeply those who come 
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in his way. With his sharp claws he scratches 
effectively when carelessly handled. For dealing 
with those we had in cages, strong forceps of con- 
siderable length had to be made, each blade curved 
so as to give a firm grip on the neck or body. When 
placed in a wooden cage, lined with parallel bars of 
soft iron, 4 in. in diameter, the animal escaped in 
a very short time by bending the iron rods with his 
strong jaws and by biting the wood of the cage with 
his sharp teeth. This same rod an adult was unable 
to bend. 


Habitat. 


The tarbagan regions of North Manchuria and 
Siberia are well seen from the windows of the Trans- 
Siberian trains between Hailar and Chita, extending 
for a distance of 650 versts. The characteristic 
mounds are present everywhere, especially to the 
north of the line, and not uncommonly the animals 
are visible sitting outside the entrances to their 
burrows. 

Regarding breeding, there is reason to believe that 
the tarbagan is not as prolific as the rabbit—two or 
three being the average number of young ones born 
each season. 

The tarbagan hibernates from October to April. 
Indeed, marmots seem to be the most thoroughly 
hibernating of all mammals, since their sleep is 
apparently unbroken, and they lay up only a small 
store of winter food, consisting of grass, roots, and 
the seeds of plants. With the return of spring 
comes renewed activity on the part of the animals, 
and they venture into the open. Hence the hunters 
choose the months of April, May, and June for 
hunting them. July and August is the breeding 
season, and the Chinese authorities forbid trapping 
during these months. After August they are again 
hunted until the approach of cold weather—about 
the end of September. 


Method of catching the Tarbagan. 


The method adopted by the Cossack and Chinese 
hunters for catching tarbagans consists of a piece 
of medium-sized iron wire, 24 ft. in length, with one 
end twisted in the form of a running loop, whilst 
the other end is wound firmly around a rough 
wooden peg $ foot long. The peg is driven into the 
ground immediately above or on the side of the 
entrance to the burrow, and the loop is arranged so 
that it fits exactly into the opening. 

After capture the animal is killed by a method 
called '' breaking the neck.” Skinning is performed 
by incising the two corners of the mouth, separating 
the skin from the soft parts of the jaws and then 
pulling the complete skin from before backwards 
and from within outwards, i.e., the skin is turned 
inside out. 

Besides using the fur, the Siberian settlers and 
Mongols eat the flesh of the tarbagan. When at 
Charbada the members of our party partook of the 
flesh, and found it tender and the taste distinetly 
good, comparing favourably with the flesh of the 
rabbit. Considerable quantities of the flesh are 
salted and exported to European Russia. 
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In addition, the fat, which is plentiful under the 
skin of the animal, is turned into a valuable kind of 
grease, much used by Russian peasants for pre- 
serving leather. They also apply it for the healing 
of bruises. 


Parasites of the Tarbagan. 


In its natural state the tarbagan harbours two 
kinds of blood-sucking arthropods, namely, the flea 
and the tick. The fleas were more numerous on the 
animal when freshly caught than after it had been 
in captivity for some time. Most of the fleas were 
caught in the groins, but often they were distributed 
over the whole body. The ticks were usually 
attached to the eyelids, but on one occasion we 
found two ticks on the abdomen, and none on the 
eyelids. The number of fleas per animal varied 
greatly even just after capture. All the fleas were 
of the same species, namely, Ceratophyllus silan- 
tievi, Wagner, 1898. 


Biting Experiments with Fleas and Ticks obtained 
from the Tarbagans. 


The insects were removed from the tarbagans 
directly the animals were caught, and were placed 
in test-tubes. 

The following experiments were carried out :— 

Experiment 1.—When at Charbada, some six fleas 
in a test-tube, immediately after their removal from 
the tarbagan, were given the opportunity of biting 
one of us. Even after several minutes none of them 
had bitten. ^ a . 

Experiment 2.—August 10, 1911. Ceratophyllus 
silantievi, ld, starved for three days. Then given 
facilities for biting the arm of one of the party. The 
insect moved about for some minutes before biting. 
It chose a spot in a fissure of the skin, and plunged 
its proboscis deep in. While sucking its body was 
tilted upwards, and the insect was seen to increase 
in bulk. It remained thus for eight minutes, and 
then, having withdrawn the proboscis, fell on its 
side. Afterwards it began moving around less 
actively than before. 

The person bitten experienced no pain and very 
little sensation, both when the flea pierced the skin 
and during the time the insect was sucking. After 
the flea had withdrawn its proboscis the site of 
puncture was barely visible to the naked eye, and 
with the aid of a hand-lens a very slight escape 
of blood was seen to have taken place from the 
puncture. There was no after-swelling or irritation. 

The ticks (sp. Rhipicephalus) were collected in 
test-tubes, and similar experiments to those with 
the fleas were carried out. In no case did a tick 
bite the arm of a human being, although the tick 
used in one experiment'had been starved for eight 
days. 


EVIDENCE ASSOCIATING THE TARBAGAN WITH PLAGUE. 


The tarbagan has been said to suffer from a 
chronic form of plague not unlike the form seen in 
rats. From time to time epidemics have been 
reported as occurring among the tarbagans, causing 
them to die in thousands. It has been said that 
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hunters easily recognize the sick animals—these 
often being driven out from their holes to wander 
about aimlessly until they die. The piteous state 
of these animals has been graphically described. 

If à human being takes plague, and has eaten of 
the flesh of the tarbagan—a very common food 
among the Mongols and Cossacks—it has been 
stated forthwith that this is the source of infection. 
Indeed, whenever a case of human plague occurs 
in a remote district of the tarbagan country, it is 
stated almost invariably that the disease has 
resulted from the eating of tarbagan flesh. 

It need scarcely be said that before a diagnosis 
of plague is established a complete bacteriological 
examination must be made. It has been definitely 
established that rats suffer from plague, and from 
them the disease is conveyed to man. The chronic 
form of plague has been found among the gophers 
or ground-squirrels (Citellus beecheyi) of the moun- 
tains of Western America by MeCoy. Mice and 
guinea-pigs are susceptible to artificial infection 
with Bacillus pestis. Strong and Teague, Zabolotny, 
Dujardin, Beaumetz, and Mosny have shown that 
the tarbagan also is susceptible, and Shibayama has 
demonstrated that Spermophilus citellus, the small 
species of marmot common about Mukden, is sus- 
ceptible to plague, though not so susceptible as the 
rat. 

Since these rodents are susceptible to plague, and 
since the disease occurs in nature among rats and 
ground-squirrels, a priori, it is conceivable that it 
oceurs among tarbagans in nature. 

An epidemie among the tarbagans was reported 
in July, 1911, and the Russian and Chinese expedi- 
tions at once visited the country where this epidemic 
was supposed to exist. Not only did the expedi- 
tions fuil to discover a single diseased tarbagan, but 
inquiries made direetly from the hunters showed 
that they knew nothing of the alleged epidemie. In 
the experience of these hunters, not only had no 
epidemie ever occurred among the tarbagans, but 
they had never even seen sick ones. In Mongolia 
the Chinese expedition had similar results, nor could 
any news be obtained of disease, past or present, 
from the Mongol hunters. 

Although the tarbagan hunters dispersed in pursuit 
of their business, staying away for one or several 
weeks, they usually reassembled at the regular 
eamps, there to skin the animals captured, yet there 
is no history of plague among them. Moreover, 
although millions of tarbagan skins were exported 
yearly to Europe, and thus handled by hundreds, 
perhaps thousands of people, from the hunter and 
the railway porter to the factory labourer, no case 
had ever been reported of plague infection in human 
beings during the transit of such skins. It is also 
very doubtful whether plague occurs as a result of 
eating. plague-infected flesh. As bearing upon this 
question, the following may be quoted: '' In many 
instances during the Manchurian epidemic, the 
patient with pneumonie plague must have swal- 
lowed enormous numbers of plague bacilli in the 
saliva and sputum. Nevertheless, in none of the 
necropsies performed during the epidemie were 


evidences of primary intestinal infection present, 
nor was serious involvement of the intestine encoun- 
tered. This fact certainly strongly speaks against 
the evidence of primary intestinal plague in man, 
and would seem to show that even if the intestines 
are sometimes secondarily involved, this condition 
in human beings must be also a very rare one " 
(Strong and Teague). 

The only definite proof that tarbagans in nature 
are affected with plague is obtained from the animal 
caught by Dr. Issaief, June 24-6, in Scharasone, 
and examined by Dr. Zabolotny. 

To conclude that a man whose occupation is that 
of a tarbagan hunter, and who takes plague, has 
been infected from a tarbagan, is comparable to 
concluding that a man who sells rice, and who 
develops plague, has been infected from the rice. 


CONCLUSIONS. 

Even though the tarbagan occasionally suffers 
from plague the epizootic is never extensive, and 
the animal does not play nearly so important a réle 
in the spread of plague as does the rat. Indeed, 
its direct relationship to human plague may be 
considered negligible. 

Krom the writings of Russian authorities, it 
appears that plague has existed for many years in 
various parts of Siberia, sometimes in the bubonic 
form and sometimes in the pneumonic form. These 
places may be looked upon as endemie foci. 


Other papers and discussions will appear in a 
subsequent number of the Journal. 





ENTERIC FEVER IN INDIANS, WITH 
SPECIAL REFERENCE TO ITS OCCUR- 
RENCE IN THE INDIAN ARMY. 


Captain R. A. CHAMBERS, I.M.S., in a paper on 
Enteric in Indians, stated that it is now an accepted 
fact that enteric fever is a common enough disease 
amongst Indians. The disease is much rarer in the 
Indian Army than among European soldiers, but 
there is a marked increase in the prevalence of 
enteric fever amongst those classes of Indians for 
whom statistics are available, viz., Indian troops 
and Indian prisoners. 

The mortality amongst Indians appears to be 
higher than amongst Europeans either jn tropical 
or in temperate climates, for amongst European 
troops in India the average mortality from 1894- 
1911 was 22 per cent., whereas, for natives of 
India, Rogers, in his Caleutta series of 50 cases, 
had a mortality of 26 per cent., and in my series 
of 68 cases the mortality was 23°5 per cent. Unless 
the relative immunity to the disease enjoyed by 
Indians be due to attacks during childhood (and the 
evidence in favour of such a supposition is conflict- 
ing and inconclusive), a low case mortality might 
be expected. From the fact that during the past 
four years the case mortality shows a distinct ten- 
deney towards decrease both for Indian troops and 
Indian prisoners, one is tempted to speculate 
whether the case mortality is not really much lower 


Sept. 15, 1913.] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


281 





than the available figures show, and that more 
accurate diagnosis, by the inclusion of the milder 
cases, is bringing us to a more correct estimate of it. 

Captain Chambers' experience of enteric fever in 
Indians is based on 45 cases which were under 
his care in the Indian Troops Hospital in Quetta 
during a period of four years, and 23 cases under 
his colleagues. | 

Women: and children are not treated in military 
hospitals for Indian troops. "They are treated in 
*heir houses, and the absence of hospital facilities, 
for continuous observation and bacteriological 
diagnosis, probably accounts for the small numbers 
of women and children in statistics of the Indian 
army, rather than a lesser degree of prevalence. 

Mortality.—Fifty-two recovered and sixteen died; 
a case mortality of 29:5 per cent. No case is 
included in the series which was not confirmed by 
one or more of the following methods : — 

(1) The recovery of the specific bacillus from the 
blood. 

(2) A positive serum reaction. 

(3) The isolation of B. typhosus from the urine 
or fæces. ' 

(4) Post-mortem examination. 

Diagnosis.—(1) The method of blood-culture was 
employed in 42 cases; 4-5 c.c. of blood were 
obtained by vein puncture, and transferred to the 
culture medium, which consisted in 25 instances 
of sterile oxbile, and in 17 instances of 100 c.c. of 
a sterile 1 per cent. solution of taurocholate of soda 
in water. The latter method gave 16 positive 
results out of 17 examined, the former 10 out of 25. 
The earlier in the disease the culture method 1s 
used, the greater the proportion of positive results. 

Seventy-seven per cent. of the cultures examined 
up to and ineluding the sixth day were positive, 
and of those examined from the seventh day 
onwards only 37:5 per cent. were positive. 

(2) The serum reaction was carried out in 45 
eases. In 6 of these a positive blood-culture had 
been obtained. 

(3) Isolation of B. typhosus from the feces or 
urine. The bacillus was recovered from the feces 
in 5 cases, and from the urine in 2 cases. 

(4) À post-mortem examination was made in 
9 of the fatal cases, and in each of them peri- 
tonitis due to a perforated typhoid ulcer was found. 
The intestinal lesions were characteristic. Two of 
these cases were definitely diagnosed ante mortem, 
but in one the cause of the peritonitis was only 
discovered at the post-mortem. 

Symptoms.—(1) Onset and prodromal symptoms. 
The onset was sudden in 6 cases. Headache of 
a severe nature has been noted in several cases. 
Epistaxis has been noted in 13 cases only. 

(2) The typical enteric appearance of apathy and 
low deeubitis has been noted in a majority of the 
cases, as also the coated tongue, frequently with 
red edges. 

Typical spots were observed only thrice. 

(3) The pulse. A slow pulse in relation to the 
height of the temperature has been frequently 
noted. 


Dicrotism, during the first week, especially when 
associated with a slow pulse, is in my opinion of 
diagnostic significance. Latterly, a slow dicrotic 
pulse with a high continued temperature has always 
excited my suspicion, and has been the indication 
of the necessity for an immediate bacteriological 
examination of the blood. The value of this sign 
was especially impressed on me in two cases 
admitted with signs of lobar pneumonia. -Both had 
slow dicrotic pulses, which raised the suspicion of 
a typhoid origin. This suspicion was made a 
certainty by the recovery of B. lyphosus from 
the blood in both cases. In the ordinary pneu- 
monia a fast dicrotie pulse is the common state of 
affairs. 

Pulmonary complications were of frequent occur- 
rence. Bronchitis was noted in 19 cases, or 28 per 
cent., and primary pneumonia in 9 cases, or 18:2 
per cent., giving a total of 41°2 per cent. for both 
conditions. The pneumonia was mainly broncho, 
but in 3 cases there was definite lobar consoli- 
dation. | 

Diarrhea was present at some stages of the 
disease in 23 cases, or 36:5 per cent. In 40 the 
motions were normal or constipated. In 5 the 
condition was not recorded. 

Abdominal symptoms are frequently absent. In 
16, or 28:5 per cent., of the cases it is definitely 
recorded that there was neither pain, distension, nor 
tenderness at any stage of the illness. In 21 either 
pain, tenderness, or distension was noted. In 10 a 
negative abdomen was noted on admission only and 
no further observation made, and in the remainder 
the condition of the abdomen was not recorded. 
According to some observers (Ker, Davidson) the 
absence of the superficial abdominal reflexes is 
of diagnostic significance. In 23 cases of this series 
in which they were tested they were absent in only 
five. 

The spleen was noted to be distinctly enlarged in 
20 cases. 


PRESENCE OF MALARIA PARASITES IN THE BLOOD. 


In the early stages of enteric fever the true 
diagnosis is liable to be obscured, and more 
especially in those cases with the remittent type 
of pyrexia—which are not uncommon—by the find- 
ing of malaria parasites in the blood. If, in addi- 
tion, the spleen is considerably enlarged and firm, 
it is a natural mistake to be satisfied with a 
diagnosis of simple malaria. But if these signs 
co-exist with a slow dierotie pulse, and the pyrexia 
is not influenced by quiniue, immediate resort 
should be made to bacteriological methods of 
diagnosis. 

Of the 45 cases observed by Captain Chambers, 
22 per cent. showed evidence of malarial infection. 
Kala-arar as a cause of splenic enlargement does 
not exist in Baluchistan. Lest it be thought that 
the presence of malaria parasites in the blood of 
enteric fever patients is an unimportant coincidence, 
it should be noted that in 5 of the above 10 cases 
the temperature curve was of the remittent type 
and not of the typical high continued type. 
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THE TEMPERATURE CURVE. 
Duration.—The following table gives the data :— 


Under 15 days 15-21 days 22-33 days Over 83 days 
CASES 
Recovered 6 ... 26 pis 15 P 5 
Died 8... 2 — 5 ee 1 
Total 14 .. 28 T i m 6 
20:6 per cent. 41:2 percent. 29-4 percent. 8:8 percent. 


The percentage of 8:8 (6 cases) non-fatal cases in 
which the pyrexia was under fifteen days' duration 
is deserving of note, as such cases are particularly 
liable to be overlooked. The percentage of 8:8 cases 
with fever lasting over thirty-three days should be 
compared with Rogers's percentage of 20 in 
Europeans in India, and also the total percentage of 
61:8 of cases in which the duration of pyrexia was 
twenty-one days and under, should be compared 
with Rogers’s 35:7 in Europeans in India. It is 
evident, therefore, that the average duration of the 
fever in Indians is much shorter than in Europeans 
in India, and corresponds more closely with the 
duration in Europeans in temperate climates. 

The Type of Fever.—The classical step-like rise 
was well marked in 7 cases. It was much 
commoner, however, for cases to be admitted with 
a high temperature of 103° or 1049 F., and for the 
chart not to show a gradual rise during the first 
week. 

The Stage of Continued Fever.—Adopting Rogers's 
method of describing the types in this stage, high 
continued fever was present in the great majority 
of the cases, i.e., a temperature keeping persistently 
above 1019 F., and not varying over 29 F. for at 
least forty-eight hours. 

Of the 68 cases 50 had high continued fever, 18 
intermittent, remittent, or low continued fever. 

Stage of Decline.—The temperature was fre- 
quently intermittent during this stage. It was 
prolonged in 6 cases only. 

Stage of Convalescence.—In the great majority of 
cases the temperature reached the normal line by 
lysis, and did not again rise above this point. Re- 
lapses occurred in 4 cases only, and were of short 
duration. 

Complications.—Perforation occurred in 4 cases. 
The diagnosis of perforation was confirmed in 3 
cases by post-mortem examination, and in 1 case 
during operation. The case operated on died. 

Hemorrhage occurred in 5 cases. In 2 of 
them it was slight, and both recovered. 

Thrombosis and phlebitis did not occur in any 
of the cases. 

Captain. Chambers’s summary and conclusions 
are :— 

(1) The mortality is higher than amongst 
Europeans either in tropical or temperate climates. 

(2) The most valuable method of diagnosis is the 
early use of the method of blood-culture. It is most 
successful if carried out before the seventh day, and 
in my series the taurocholate of soda medium has 
given the largest proportion of positive results. 

(3) A slow pulse, in relation to the degree of 


pyrexia, is of great diagnostic significance, and early 
dierotism is of importance. Dr. Davidson, of the 
Travancore Church Mission, has applied sphygrno- 
metry in enteric for the confirmation of the low 
blood-pressure. To the trained finger dicrotism 
gives almost equally valuable information. I have 
never observed dicrotism in uncomplicated malaria, 
and in pneumonia, not of typhoid origin, the pulse, 
though almost invariably dicrotic, is generally 100 
to 120 per minute. 

(4) Malarial and typhoid infections may co-exist. 
The diagnosis may thus be obscured, and the tem- 
perature curve may be modified to an appearance 
of a malarial infection. 

(5) High continued fever is the general rule, but 
other types are not uncommon, and in some in- 
stances are exceedingly atypical. 

(6) Complications are exceptional. 





BERIBERI. 


Professor EIJKMAN opened the discussion on 
beriberi by a paper giving the history of his own 
investigations on beriberi and of those of observers 
in various parts of the world. 

An illustration of this important paper will appear 
in the next issue of the Journal. 


SOME RESULTS OF MEASURES TAKEN AGAINST 
I BERIBERI IN BRITISH MALAYA. 


Dr. W. L. Brappon, M.B., B.S., F.R.C.S.Eng., 
contends that the cause of beriberi is now known, 
and gave some details of the successful results of 
the practical application of that knowledge. 

The first important evidence of the alimentary 
origin of beriberi was given by Van Leent in 1880, 
Takaki in 1885, and by E. Van Dieren in 1888. 

Eijkman’s discovery of polyneuritis of fowls in 
1889, due to defect in their food (rice), has proved 
the foundation of modern, more precise knowledge 
of mode of causation of beriberi. 

Further evidence of origin from food as a cause 
of beriberi has been given by Sakaki in 1892; by 
Braddon in 1893 and onwards; Grall, Vincent and 
Porée, 1895; Vorderman, 1897; Laurent and 
Brémaud, 1899; Grijns (confirming and extending 
Eijkman’s work), 1900. From this date onwards 
many observations affording positive evidence of 
defect in food, particularly in rice, as the cause has 
been contributed by Haynes, Anderson, Saneyoshi, 
Littlefield, Uchermann, Pétit, Hulshof and Pol. 

None of these observations are, however, con- 
vincing. The first complete epidemiological proof 
that beriberi (among native rice-eaters) depended 
solely on the kind or condition of the rice eaten 
was furnished by Dr. Braddon in 1904 and 1907. 

The general evidence then given has been con- 
firmed later by special experiments, such as those 
of Fletcher in 1907; and the experiment with free 
coolies in Jelebu, conducted by Braddon, Fraser 
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and Stanton, wrongly published by the latter two 
as their work alone. 

The proximate cause has been defined by this 
evidence with certainty, and by the efforts of later 
investigators directed to isolation from foodstuffs 
of protective principles, the absence of which 
caused beriberi, according to the observations of 
Schaumann, Aron, Chamberlain, Simpson and 
Edie, Cooper, Funk, Hopkins, Moore, &c. 

The Theory in Practice.—Epidemiologically, and 
speaking broadly, among rice-eating natives beri- 
beri is due to nothing more or less than the use of 
rice which has been deprived of most of its surface- 
laver of cells containing aleurone—which has in 
fact become ''deglutenized," and the application 
of this principle by Dr. Braddon's efforts wholly 

bears out the idea. 


IN PREVENTION OF BERIBERI. 


(1) In the Singapore Prison beriberi constantly 
prevailed (with a single interval) since 1869. The 
disease was abolished for good and all in 1904 
simply by substitution of whole ('* cured,” or '' un- 
polished ’’) rice for the white ('* uncured,” or *' un- 
polished ’’) sort formerly in use. | 

(2) In the prisoners of the Federated Malay 
States he obtained the same result. 

(3) In the Singapore lunatic asylum beriberi pre- 
vailed from its foundation in 1889, attacking three- 
quarters of the inmates, and caused the death of 
30 per 1,000 annually. This continued, until in 
1905 the writer's proposal was adopted, viz., the 
substitution of whole for white rice. On this the 
disease wholly disappeared. 

(4) The Selangor lunatic asylum—an even worse 
record. Here the attack-rate was over 150 per 
cent., and death-rate from beriberi at times 50 per 
cent. On the adoption of whole rice the disease 
ut once disappeared. 

Fletcher’s experiment, designed to overthrow 
the writer’s ‘‘ rice-theory,’’ carried out in this 
asylum, afforded a triumphant indication of the 
truth of the theory. 


IN REDUCTION OF CASE-MORTALITY FROM BERIBERI 
IN HosPITALS—INSTANCES. 


(1) Tan Tock Seng's Hospital, Singaporc.—An 
average of about 1,000 admissions for beriberi 
annually, death-rate often over 50 per cent. Imme- 
diate reduction on adopting whole rice; from 48 
per cent. to 173 per cent. Now 10 per cent. 

(2) Durian Daun Hospital, Malucca.—About 500 
cases annually. Average death-rate formerly 30 
per cent.; whole rice reduced it to 9'2 per cent. 

(3) Jasin Hospital, Malacca.—Average 118 cases, 
average mortality 24 per cent. In year of adoption 
of whole rice mortality 41 per cent. Immediate 
reduction to 9:2 per cent. 

(4) Batu Gajah Hospital, Perak.—Average ad- 
missions 450, mortality between 21 and 65 per cent. 
Immediate reduction on adoption of whole rice 
from 60 to 16 per cent. 


(5) Kampar Hospital, Perak.—Average admis- 


sions 856. Mortality 46 per cent. previous year 
reduced to 16 per cent. in year whole rice adopted. 

(6) Christmas Island — Hospital.—Average 850 
cases admitted. Mortality reduced from 10 per 
cent. before to 2 per cent. after the introduction 
of the whole rice. 

In thirteen principal hospitals of Malay admit- 
ting some 3,500 cases of beriberi annually and 
having the worst mortality, the death-rate has been 
brought down from an average of over 30 per cent. 
to under 15 per cent., in other words, a saving of 
at least 500 lives effected annually. 

In every hospital whole rice has now been 
adopted with in every case the same marked 
results. 

A comparison of the Straits Settlements as a 
whole with the separate Native States is made, and 
results of equal significance noted. In Negri 
Sembilan, which has not employed white rice in 
the patients' dietary for the last thirteen years, the 
case-mortality has not once reached 10 per cent. 
during that period, and generally under 5 per cent. 

Some 10,000 eases in all are treated in the Straits 
Settlements and Federated Malay States annually. 
The reduetion in mortality from & former general 
average of over 30 per cent. to a present one of 
about 10 per cent. means the saving each year of 
2,000 lives—the first harvest of the practical appli- 
cation of the '' rice-theory.”’ 

The following resolutions are proposed by the 
writer :— 

(1) It is recognized by the Congress that among 
natives whose food-staple is rice, beriberi is pro- 
duced by the continued consumption of the grain 
in the form of '' white ” rice, or rice which has 
been deglutinized or altered by the removal of 
essential principles in milling. | 

(2) Riee in this eondition is unfit for use as a 
food-staple, and must be in this respect described 
as a noxious article injurious to health. 

(3) This section urges upon all authorities 
responsible for the health of native communities 
the propriety of restricting or preventing the sale 
and use as a foodstuff of rice which has been thus 
altered. 

(4) In view of the now proved non-infectious- 
ness of beriberi this section recommends to all port 
and sanitary authorities the propriety of abolishing 
quarantine and other restrictive measures at present 
operative against the disease. 





THE PRESENT STATE OF THE STUDY OF BERI- 
BERI IN JAPAN. 


Dr. S. SurBAvAMA, Tokyo, stated that the com- 
mission for the study of the cause and prevention 
of beriberi, formed in 1908 in consequence of the 
fierce epidemic which broke out in the Japanese army 
during the late war, deemed it necessary to deter- 
mine what relations exist between the two allied 
diseases kakké and beriberi, came to the conclusion 
that they are identical. Since then the commission 
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has issued various reports, which may be classed 
as follows: (1) Experimental study of the beriberi- 
like disease in birds; (2) prevention of beriberi with 
cured rice or a mixed diet consisting of rice and 
barley; (8) epidemiological observations. 


EXPERIMENTAL STUDY OF THE BERIBERI-LIKE DISEASE 
IN BIRDS. 


(1) Fowls, especially hens, pigeons, &c., die of 
a beriberi-like disease when they are fed with 
" white '" rice, i.e., rice the bran of which is 
separated by pounding, so that it presents a semi- 
transparent colour, but the administration by the 
mouth or subcutaneous injection of rice-bran or its 
derivatives, e.g., alcoholic extracts, will cure them. 

(2) As to the cause of the beriberi-like disease in 
birds that is contracted by feeding on white rice, 
the Japanese workers disagree with Schaumann and 
Fraser, who advocate the phosphorus starvation 
theory. Though the insufficient phosophoric con- 
tents of white rice may cause kindred symptoms in 
animals, the true cause is held to be other than 
phosphorus itself. Dr. Suzuki, chemist, attributes 
the disease to the lack of a material called '' aberic 
acid,’’ which he removed from rice-bran by a com- 
plicated method; for even a small dose of this acid, 
i.c., 0°005 mg. daily, will protect a 300 gr. pigeon 
fed with white rice from contracting the disease. 

(8) Others hold the zymotie hypothesis. They 
attribute the disease to a toxin produced by the 
fermentation of white rice, and not to the deficiency 
of a certain kind of nutriment. This hypothesis is 
based upon the results of an experiment in which 
fowls contracted a beriberi-like disease, similar to 
that caused by feeding on white rice, from an 
injection of a fermentative produet of white rice; 
they were led to this by the fact that the heart of 
a frog will stop in diastole if it is immersed in a 
fermentative product of rice produced by a certain 
kind of enzyme, just as it will in the milk of a 
beriberic woman. 

(4) Our Japanese experimenters may be divided 
into two schools. One considers the beriberi-like 
disease in birds caused by feeding on white rice to 
be identical with human beriberi, while the other 
thinks these two diseases are quite independent. 

One school points to the fact that clinically the 
beriberi-like disease in birds resembles closely that 
met with in human cases. The other (the majority) 
disagrees with the first on the ground that, although 
bird-beriberi may present similar symptoms and 
anatomical findings to a certain degree, it does not 
always do so. The curative effect of rice-bran and 
its derivatives upon bird-beriberi seems to afford 
the most interesting analogy to human beriberi, for 
it would serve to a large extent to establish the 
identity of the two diseases; but many experi- 
menters eonsider that these substances do not eure 
human beriheri, or at most, they do not think that 
they have brought about such a marked improve- 
ment in the human as in the birds’ disease. 

If we admit the conelusion reached by the latter 
school, we see that the study of the heriberi-like 


disease in birds has but little to do with the dis- 
covery of the causative agency of human beriberi. 


EXPERIMENTAL STUDY OF THE PREVENTIVE EFFICACY 
or CunED Rice AND A MixEpD DIET, CONSISTING 
or RICE AND BARLEY, UPON HUMAN BERIBERI. 


Experiments to determine these points were 
carried out in coal mines where the miners had 
been yearly affected most severely and in a fishing 
village where the inhabitants had also suffered 
severely. In both places the inhabitants were 
divided into groups consisting of a certain number 
of persons (usually 100); during the beriberi season 
seven months from the beginning of April to 
the end of October) one group was provided with 
cured rice, another with the mixed diet consisting 
of rice and barley, while a third was given white 
rice as control, the object being to determine which 
group provided the largest number of patients. It 
was possible to make the main diet uniform, but 
unfortunately not the side dishes. The experiment 
was carried out twice in each place, and showed 
that neither the cured rice nor the mixed diet of 
rice and barley is able absolutely to prevent the 
disease, though they seem to play some part. 


EPIDEMIOLOGICAL OBSERVATIONS IN BERIBERI. 


In Japan every year beriberi appears sporadically 
like typhoid fever. However, particularly in villages 
or on board ship, a severe outbreak often takes 
place. Coal-miners, fishermen, railway labourers, 
and prisoners are the classes among which the 
epidemic rages. 

The causative relation which is supposed to exist 
between rice and beriberi has been studied most 
carefully in many epidemics. Most of these pre- 
vailed among people who ate rice, but some raged 
among those who took a mixed diet consisting of 
four parts of rice and six parts of barley. From 
the facts that have been given in the previous 
paragraphs, some arrive at the conclusion that rice 
is perhaps the cause of beriberi, but they cannot 
deny the fact that all the labourers who eat rice 
and live in the same surroundings do not contract 
the disease. This seasonal prevalence is noticed 
in ahnost all- epidemiological observations of the 
disease. 


RÉsUAMÉ. 


Those who are studying beriberi in Japan have 
not yet been able to arrive at any conclusion. Rice 
as well as a monotonous and one-sided diet may 
give rise to the onset of the symptoms, but they 
cannot be assumed to constitute the cause of the 
disease. The symptoms and anatomical changes 
seem to develop from intoxication by a poison which 
is produced by a certain kind of micro-organism in 
the human body, especially the intestine. This 
hypothesis may explain the geographical and sea- 
sonal prevalence, for if the disease were caused 
exclusively by deficiency of a certain kind of 
nutriment, we do not see why it should not occur 
among other nations as well as the Far Eastern. 
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Discussion. 

Proressok Dr. B. Nocut, Hamburg, said: I 
fully agree with the excellent historical and 
critical résumé of Professor Eijkman on the actual 
standing of the beriberi experiments. Therefore, 
my remarks are not really necessary, but as one 


will expect to hear my opinion on the matter, I will: 


‘I quite agree that Professor Eijkman deserves the 
first honours in this latest step in our knowledge of 
the etiology of beriberi. His first experiments on 
animals, and the experiments carried out by him 
and Vordermann in Java on the feeding of beri- 
beri patients, form the starting-point of all further 
researches. I am not going to explain how the idea 
arose that Eijkman in the first place wished his 
animal and human beriberi to-be explained by 
poison formation and effect. 
to-day to note that Professor Eijkman has person- 
ally stated that he proposed this poison theory only 
to deny it later on. | 

Grijns was the first man who suggested to me 
with the greatest assurance that beriberi was due 
to the lack of certain unknown material in the food- 
stuffs, i.e., that it is due to a kind of partial hunger. 
I would like to note with modesty that I, without 
knowing of Grijn’s opinions, was the first to order 


add the following :— . 


systemati¢ experiments to be made in my institute 


in the search for these lacking substances which I 
had suspected. These experiments 
carried out by Herr Schaumann, and have led to 
the formulation of his theory of lack of phosphorus. 
This theory has found many opponents, and 
Schaumann himself has modified it. 
Schaumann deserves to be recognized as the first 
to have found determinate groups of elements which 
come in the consideration of the etiology of beri- 
beri. One may differ from his conclusions, but at 
any rate the phosphorus question is by no means 
worked out, and further experiments are necessary 
to show whether phosphorus free foods, which, 
according to Funk, are now called ‘‘ Vitamine,” are 
not perhaps strictly connected in nature with 
phosphorus containing substances, and also whether 
the exchange of phosphorus containing food is not 
of the greatest importance, at least in certain forms 
of experimental beriberi in animals as well as in 
man. This we must leave to the physiological 
chemists. The clinicians as well as the practical 
hygienists must for the present confine themselves 
to the fact that phosphorus is the standard by which 
they must judge the prophylaxis and the question 
of a systematic diet. Further, we must accept as 
a fact that there is a surplus of vitamine, whether 
phosphorus free or phosphorus containing. In 1909 
in my note on the beriberi question, given before 
the German Society of Tropical Medicine, I ex- 
pressed the opinion that we must accept the fact 
that the different forms of beriberi are due to the 
lack of certain substances, x, y, z, &c. At that 
time I explained that Schaumann had discovered 
the traces of one of these ‘‘ x’s,’’ and I state that 
even l'unk's vitamine represents only an ‘‘x’’ in 
the mass of lacking material. Vedder and Clark 
are also of this opinion. Naturally, these substances 


It is sufficient for me 


have been 


At any rate, 





need not be unknown to us; it is sufficient to prove 
the importance of the food exchange. Naturally, 
it is not excluded that the effect is only indirect and 
more complicated than we at first thought, 


This last work induces me to say a few words on. 
the pathological anatomy of beriberi. Vedder's 
and Clark’s observations coincide with mine. A 
general degeneration of the nervous system takes 
place, especially in the central organs, similar to 
that observed in certain infectious diseases. I point 
this out specially, as we should always speak of the 
alimentary nerve degeneration in birds and other 
experimental animals and in man, and should no 
longer speak of polyneuritis. I should also like to 
speak of the róle of infective influences in beriberi, 
and of the local and seasonal relation to the disease. 
It is known that change of weather and fatigue play 
an important part in the outbreak of beriberi; the 
same may be said of wounds and accidente. "We 
are also told that intestinal catarrh, which may 
often be of infectious origin, very often is an 
incipient symptom of the disease. 

It has been determined by Rumpf and Luce that 
often in mild cases of beriberi advanced nervous 
degeneration may be observed, so much so that one 
must expect them to have existed long before the 
first clinical signs of the disease appear. Vedder 
and Clark have observed the same characteristics 
in fowl. It may be compared with alcoholic nerve 
degeneration. To these occasional predisposing 
causes must be added also infectious influences. 
That explains how intestinal catarrh may be a cause 
of a sudden outbreak of beriberi. 

In my opinion the therapeutical use of rice-bran, 
yeast, and similar stuffs have been of no use what- 
ever, and I think that is also the conclusion come 
to by Isuzuki, although this observer fully believes 
in his '' Antiberiberin.’’ 

It is interesting to note that the mild and early 
cases, such as the so-called sailing-ship beriberi, 
improve very rapidly by supplementing tinned food 
for fresh food without any further special thera- 
peutic preparations being employed, whilst the 
advanced deformed cases heal very slowly. In our 
therapeutical experiments at Hamburg Institute we 
have had the same results with fresh food as when 
we added rice-bran, &c. 

We have no certain results with parenteral appli- 
cations. On the contrary, we have had complaints. 
We have, however, dealt with no case of fulminant 
heart insufficiency. In such cases the parenteral 
application with extracts might be successful. 
Therapeutically, and according to animal experi- 
ments, we would expect in these cases life-saving 
results. At any rate, I believe, until I hear of any- 
thing better, that raw foodstuffs are more reliable, 
and can be used therapeutically in a greater number 
of cases than the chemically prepared, sterilized 
and isolated vitamine, because a single such vita- 
mine represents, in my opinion, only one of the 
factors, whilst we need a mixture of several vita- 
mines, viz., such as we find in raw food and in the 
first extracts from raw food. At present, however, 
we are not able to artificially prepare these different 
mixtures of vitamine. 
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AND SWOLLEN GUMS IN 


INDIAN TROOPS. 


CoLoxEL P. Hui, I.M.8., Assistant-Director of 
Medical Services, Burma Division, called attention 
to the prevalence of a condition of ulceration, 
sponginess, and swelling of the gums met with in 
Indian troops; it is frequently associated with some 
denudation of the epithelium of the tongue, small 
ulcers, and a greater or less degree of oral sepsis. 
One sees some cases of it in almost every Indian 
battalion one inspects, and that at all periods of 
the year. The pathological state appears to be one 
of ulceration with suppuration of the margins and 
inner surfaces of the gums, so that, for want of a 
better name, one has called it suppurative gingivitis. 
Its chief incidence is during the hottest summer and 
early autumn months, when men have run down 
from the effects of the hot weather, or possibly from 
an inadequate supply of fresh vegetables which 
occurs at that time of the year. It is specially 
common during our Indian Frontier Campaigns, 
partieularly campaigns lasting over three or four 
months. At the end of the Tirah Expedition of 
1897-8 some regiments had as many as 40 per cent. 
of men afflicted with it. The condition occurs also 
in the civil population at the seasons mentioned, 
especially during periods of^drought and scarcity. 
It is not associated with dental caries. Our 
European troops are not affected by the malady. 
The condition is painless, and, as a rule, the men 
do not know anything about having it. At first 
sight it has the appearance of pyorrhcea alveolaris, 
and one has known at least half & dozen military 
medical officers diagnose it as such. But unlike 
that very chronic and somewhat formidable malady, 
it is curable in a fortnight or so with local appli- 
cations, such as tincture of iodine, and antiseptic 
mouth washes, without any loss of teeth. In a 
Gurkha battalion inspected in September, 1911, one 
found 130 cases of it in a severe form, and more 
than half the regiment with it in a mild form. In 
this instance it took several months' treatment to 
eradicate the malady entirely from the battalion. 

In some cases the gums are so swollen that the 
teeth appear to be almost buried in them. In such 
cases the gums are congested and bleed readily on 
pressure. In others the margins of the gums have 
atrophied, receded, and exposed the whole of the 
crowns and part of the fangs of the teeth, and 
present a thin ulcerating margin. Generally a large 
area of the gums of both upper and lower jaws is 
involved, thus contrasting with pyorrheea alveolaris, 
in which, except in the advanced stage, the disease 
is localized to the gum opposite one tooth or a few 
teeth. Sometimes the atrophy of the gums will be 
found associated with the accumulation of masses 
of dirty greyish or cream-coloured tartar on the 
outer aspect of the teeth, rarely on the inner 
surface also. Such masses may at times also be 
found beneath swollen gums. On scaling off these 
masses of tartar we expose an ulcerating gum which 
may be very offensive. In these tartar cases the 
cleaning of the teeth has been neglected, because 


ULCERATED 


the patients have found the ordinary process of 
using the frayed end of a stick as a tooth-brush 


painful. "These blocks of tartur are unlike the small 
greenish patches of cretaceous material found 


beneath the pockets of the gums in some cases of 
pyorrhcea alveolaris. In a small percentage of cases 
the gums are tender, which renders mastication 
difficult and painful. These are the only cases that 
seek treatment of their own accord. There is often 
slight foulness of the breath, exceptionally a very 
offensive odour is given off, due probably to the 
presence of micro-organisms which generate indol 
in the disease area. In all cases a small quantity 
of mixed creamy pus and mucus exudes between 
the gingival border and the teeth when the gum is 
pressed with the finger. The condition itself, if not 
grossly neglected for a long time and masses of 
tartar have not formed, does not appear to endanger 
the integrity of the dental structures. 

Signs of infection of the alimentary canal, such 
as '' catarrhal dysentery ” or diarrhea, are common 
in men with affected gums. 

The chief micro-organisms one has found in 
stained smears made from the pus have been strep- 
tococci and staphylococci, and the ordinary flora 
inhabiting the mouth; in several cases one has seen 
an amceba very similar in morphological characters 
to Entamaba coli in association with one or other 
kind of the bacterial forms named; this amceboid 
organism was never found to be anything like F. 
histolytica; in three cases a short, plump, Gram- 
staining bacillus was seen. 

The condition is similar in some respects to that 
often seen in the incipient stage of land scurvy met 
with in the civil population of the poorer classes in 
India; rarely it is associated with more positive and 
general manifestations of the scorbutic taint, such 
as anæmia, extravasations into the muscles, rheu- 
matic-like pains in the joints, dysenteric symptoms, 
&c. Like seurvy, in the large majority of the more 
severe cases it yields to unti-scorbutic treatment 
and oral antisepties. It seems in India and in 
Indian frontier warfare to precede for some time 
the appearance of the actual signs of developed 
scorbutus. It was very prevalent in Somaliland in 
1903-4 before the outbreak of actual scurvy, and 
it there, as in India, predisposed to baeillary 
dysentery. 

It is, as previously stated, remediable. Its pre- 
valence in an Indian battalion indicates that there 
is something defective in the feeding of the men. 
The periodical examination of the gums of Indian 
troops is important, and should be made at all 
medical inspections of these troops as to their state 
of health. 

Colonel Hehir had no theory to udvance regarding 
the intrinsic nature of this diseased condition of the 
gums, and with reference to its etiology the only 
fact one can bring forward is its association with a 
defective dietary. During the last six years one 
has met with over 2,000 cases in thirteen Indian 
infantry battalions inspected. 
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THE PROBABLE IDENTITY OF PELLAGRA 
AND SPRUE. 


Dr. CHARLES E. Stewart, Battle Creek, Mich., 
U.S.A., drew attention to many points of similarity 
between pellagra and sprue. He considers that 
sprue and pellagra are so much alike that we are 
justified in concluding that there is a very strong 
possibility of their having à common etiology. This 
conviction has been further strengthened by the 
fact that the diet which gives the best results in 
cases of sprue, viz., milk and strawberries, in his 
hands, also gives equally good results in cases of 
pellagra. 

In the differential diagnosis of pellagra and sprue 
there is only one symptom which calls for serious 
consideration, namely, the cutaneous lesions which 
are so frequently found in cases of pellagra, and 
from which the disease receives its name. From à 
study of the literature and from personal observa- 
tions of these two diseases, it is apparent that 
cutaneous lesions are quite common, and more or 
less characteristic in cases of pellagra, while in cases 
of sprue, characteristic cutaneous lesions have not 
been observed. Nevertheless, some of our best 
pellagrologers describe cases of pellagra-sine-pellagra, 
and in 2 cases of sprue, one from Porto Rico, the 
other from Central America, there are skin lesions. 
In both, the dorsum of the hands was of a dark red 
colour, rough and parchment-like; in one there were 
recurring ecchymotic areas such as Hyde described 
as occurring in cases of pellagra. 

Dr. Charles Begg states that the loss of sub- 
cutaneous fat results in visible changes in the skin 
and hair; the skin becomes dry and rough, and the 
hair loses its lustre, and may become brittle and 
fall out. 

Authorities on pellagra are by no means unani- 
mous in their opinion that pellagra is always 
accompanied by cutaneous lesions. Marie has 
observed that there are pellagrins in whom there 
are no disorders of the skin or of the digestive 
organs, and who suffer most from general debility 
and motor disturbances, such as vertigo. 

Cipriani noted local differences in the symptoms 
of pellagra, where the cases were slow and inter- 
mittent in their course, and rarely accompanied by 
erythema. 

Wood, in his recent work on pellagra, writes as 
follows: ‘‘ We have been told that in the London 
School of Tropical Medicine the students are taught 
to diagnose pellagra without the presence of skin 
manifestations. Certainly such teaching would be 
unwise in the southern states, if for no other reason 
than because of the fact that in this region there 
also occur sprue, Cochin-China diarrhea, and 
amobie dysentery. Sprue especially complicates 
the question, for the reason that its symptoms, 
except for the absence of skin manifestations, are 
almost identical with pellagra. After a careful 
study of the two diseases, one is unable to distin- 
guish so-called ‘ pellagra-sine-pellagra ' from sprue.” 
He is of the opinion that it is highly improbable 
that pellagra-sine-pellagra exists, and that a descrip- 





tion of this form owes its existence to the fact that 
there are cases of pellagra in which the skin mani- 
festations are at times so insignificant as not to 
attract attention even from the patient. He has 
also observed that the insignificance of the skin 
lesions does not necessarily indicate a mild form of 
the disease; on the contrary, many of the most 
severe and fatal cases of pellagra are accompanied 
by very slight, almost inconspicuous cutaneous 
lesions. On the other hand, cases with extensive 
cutaneous lesions often run a comparatively mild 
course, and in some instances end in recovery. The 
mildest case, and the one which made the most 
satisfactory progress in my series, was a man of 70, 
who had pellagra universalis. 

Bad food, unsanitary conditions, debilitating 
diseases, diarrheas, pregnancy, uterine disorders, 
ankylostomiasis, and ameebiasis have all been given 
by various observers as predisposing factors in the 
production of both pellagra and sprue. Both are 
diseases principally of adult life; no age, however, 
is exempt, most cases occurring between 20 and 50; 
as age advances the prognosis becoming more grave. 

A study of the literature shows that both pellagra 
and sprue have been thought by some to resemble 
scurvy. Cantlie, in referring to sprue, suggests that 
it may have some relation to scurvy, and Manson, 
in-referring to pellagra, states that ‘‘ the gums may 
be swollen and bleed easily, a condition which gave 
rise to the name ' Alpine scurvy.’ ”’ 

In referring to the most prominent symptoms of 
the two diseases under consideration, we believe 
we are justified in giving first place to those refer- 
able to the gastro-intestinal tract; in fact, as far as 
the patients are concerned, these symptoms are so 
pronounced that they, in most instances, adumbrate 
all others. 

Wood, in referring to the gastro-intestinal sym- 
ptoms, says that the first indications of pellagra are 
found almost invariably in the gastro-intestinal 
tract, and that pellagra without an impression on 
the digestive apparatus has never occurred in his 
experience. He further states that it would be very 
questionable in his mind if a diagnosis without these 
manifestations would be justified. In an experience 
with 400 cases he has never seen a single case of 
this kind. 

Of the gastro-intestinal disturbances in both 
pellagra and sprue, probably the most unvarying 
in the constancy of its presence is the stomatitis. 
In referring to this in connection with pellagra, 
Wood states that ‘‘ when we know more of the so- 
called * pellagra-sine-pellagra ' it is possible that the 
stomatitis may be shown to be a more constant 
symptom than the erythema. At the present time 
it should be placed second in the list of symptoms.”’ 

Dr. Stewart would assign to the gastro-intestinal 
symptoms in pellagra the first place, and consider 
the cutaneous lesions as secondary, as we now so 
frequently do in a number of other so-called skin 
diseases which have their origin in the gastro- 
intestinal tract. 

The stomatitis in pellagra and sprue is almost 
identical. In both there are dysphagia, salivation, 
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varying degrees of uleeration, denudation of epithe- 


lium, marked erythema of the buccal and pharyn- 


geal mucosa, smarting and burning of the mouth 
and esophagus. So similar are these lesions that 
Wood makes the following statement concerning 
them: ''The tongue condition, together with the 
intestinal symptoms in pellagra, has given rise in 
some sections of the south to the idea that sprue 
is prevalent in that region. It is very probable 
that sprue does occur, and this is one of the best 
reasons for hesitation in acknowledging the possi- 
bility of ' pellagra-sine-pellugra,’ for the symptoms 
of sprue are almost identically those of pellagra 
without skin manifestations." He further states 
that ''it is not only in regard to the mouth sym- 
ptoms that sprue must be considered in connection 
with pellagra ; there are many points of resemblance 
in all the alimentary manifestations of the two con- 
ditions." For himself he can find no satisfactory 
points of distinction between sprue and pellagra 
without skin manifestations. 

The character of the stools in both of these 
diseases is strikingly similar. The macroscopic 
appearance of the stools in both diseases is almost 
identical. In both the stools were light coloured, 
characteristically frothy, acid in reaction, and con- 
tained an abnormally large amount of fat and fatty 
acids. A bacteriological examination revealed the 
presence of large numbers of putrefactive bacteria 
in every instance. 

Wood, in referring to the diarrheeal features of 
these two diseases, writes as follows: '' There are 
many things about the diarrhea of pellagra which 
suggest the diarrhea of sprue. The dysenteric 
symptoms seen in the early stages of pellagra 
gradually give way to the serous diarrhea. This 
same thing occurs in sprue.” Amcebe have been 
found in large numbers in the stools of both pellagra 
and sprue cases. In fact, so similar are the stools 
in these two diseases that without further know- 
ledge concerning them we should be justified in 
suspecting a common cause. 

Indicanuria seems universal in both pellagra and 
sprue. 

The nervous and mental symptoms present in 
some cases of pellagra have, we believe, been given 
undue prominence, and have sometimes led to an 
erroneous classification of the disease as of nervous 
origin. While symptoms referable to the nervous 
system are quite common in cases of pellagra, they 
are by no means constant or characteristic. The 
nervous manifestations in pellagra are probably the 
result of profound malnutrition and intestinal 
toxærnia. 

In studying the pathological anatomy of these 
two diseases, we are again confronted with a strik- 
ing similarity. 

Tuezek has found in pellugra an attenuation of 
the intestinal wall as a result of atrophy of the 
muscular coat, with occasional hyperemia and 
ulceration of the lower parts of the canal. 

In sprue the mucosa is almost entirely destroyed, 
being replaced by a struetureless substance con- 
taining leucocytes; the submucosa appears much 
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thiekened, fibrous tissue being abundant. The 
muscular layer is thinned. 

Both pellagra and sprue are considered as afebrile 
disorders. It is a fact that there are periods in 
both in which there may be an increase in the tem- 
perature; they are in the main, however, afebrile. 

In August, 1911, Dr. Burnett, of Edinburgh, 
called attention to some of the principal, features 
which are so similar in these two diseases, and 
concluded his article with the following statement : 
'* 8o convinced am I that the two diseases are one 
and the same that I feel that I am in duty bound 
to put my opinion on record in order that it may 
be confirmed or refuted by those who have had 
more experience with these diseases.” 5 

With the possible exception of thè cutaneous 
lesions which occur in pellagra, the symptomatology 
and pathology of the diseases under consideration 
are so nearly alike that a careful consideration of 
them does not offer sufficient grounds for a positive 
differential diagnosis. | | 

The gastro-intestinal symptoms, which are the 
most prominent in both instances, are strikingly 
alike, and the results obtained from examinations 
of the gastrie contents, stools, blood, and urine, 
reveal almost identical conditions. 





SANITARY ORGANIZATION IN THE TROPICS. 


SIR. HoNaLD Ross, K.C.B., F.R.S., D.Sc., 
D.P.H., Professor of Tropical Sanitation, Univer- 
sity of Liverpool, said he used the word sanitation 
in its widest possible sense, to include everything 
whieh tends to reduce the sickness and mortality 
of human beings. 

The effective prevention and treatment of 
diseases implies, above all things, an effective 
administrative machinery. Our proper subject 
to-day is therefore concerned with the question as 
to the best form of machinery which is to be 
employed in tropical countries. 

Sanitarians are not concerned with most of the 
questions which politicians like to consider in con- 
nection with their theories of ideal government. 
Whether a country is governed by a despot, or by 
an oligarchy, or by a democracy, does not always 
appear to them a matter of vital moment. The 
point before sanitarians is how administration can 
best be directed towards the mitigation of disease. 

(1) Unification of the Sanitary Services.—Should 
the entire sanitary service be unified, or may it 
be split up into different independent departments? 
The possible departments into which it may be 
divided are: (1) The Medical Department, con- 
cerned with the treatment of diseuse; (2) the 
Sanitary Department, concerned with its preven- 
tion; (8) the Research Department; (4) the Statis- 
tical Department; (5) the Engineering Department ; 
(6) Subsidiary Departments. The first question ‘s 
whether it is advisable, in an ideal state, to place 
all these under one head. I may point out that 
in most tropical countries they are at present placed 
frequently under almost independent heads. Even 
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the medical and the sanitary departments are often 
practically separate; while sanitary engineering, 
especially as concerned with large water supplies 
and sewerage schemes, is often divorced entirely 
from the sanitary department—which, indeed, is 
not even consulted regarding such matters.  Simi- 
larly, researches, where they are subsidized at all 
by the government, are often practically independent 
both of the medieal and of the sanitary branches. 
Again, the sanitation of municipalities is generally 
left entirely to local bodies, which are apt to resent 
even the nominal suzerainty said to be exercised 
over them by the national or colonial government. 

The whole sanitary services of a country should 
be unified, and the separation of the various sub- 
branches makes only for imperfect administration, 
overlapping, and waste of money. 

(2) Representation on the Supreme Governing 
Body.—The health of a community is of sufficient 
importance to require a separate Department of 
State. In my own opinion the subject is as impor- 
tant as those of Education, the Church, the Law, 
Trade, the Treasury, the Army, and the Navy. 
There is no reason, for example, why the medical 
and sanitary department should be placed under the 
education department, as is done in India; nor why 
it should be subordinated to various other depart- 
ments, as is done in this country. We have 
already maintained that there should be a ministry 
of public health in large states, or its equivalent in 
smaller states and colonies. 

(3) Should the Sanitary Service be Subordinated 
to the Medical Service or vice versa ?—The present 
custom in British possessions is that the sanitary 
service is always subordinate to the medical service. 
The Americans, however, have introduced a new 
precedent in the Panama Canal zone, where the 
Chief Sanitary Officer is the head of both the ser- 
vices and, indeed, of other branches of administra- 
tion. Personally I think that the American plan 
is the better one. The purely medical branch 
properly falls into its place as one, and only one, 
of the branches of the general sanitary service; and 
I therefore think, personally, that it should be 
subordinated to the latter, and not vice versa. 
Perhaps the best way out of the difficulty is to call 
the head of the combined department the Director 
of Sanitary and Medical Services, without subordi- 
nating one to the other. A 

(4) The Position of Sanitary Engineering.—At 
present the head of the medical service sometimes 
has a sanitary engineer under him, as in Mauritius; 
but this is very exceptional; and if the sanitary 
service requires any sanitary engineering done, it 
must appeal by a roundabout way to the Public 
Works Department, which may ór may not adopt 
its ideas. Now, effective sanitation is always 
requiring small engineering works of one kind or 
another, and this procedure leads not only to 
unnecessary delay, but to frequent waste of funds. 
Naturally the whole subjects of water supply, 
sewerage, surface drainage, housing of the poor, 
and a large part of town planning should come 
into the sanitary service; but, owing to the frequent 
neglect of this obvious rule, much waste of money 


now often occurs. Every sanitarian is acquainted 
with many instances in which water supply and 
sewerage have been undertaken, at an immense 
cost, without proper previous appeal to the sanitary 
authorities. I admit that the question is a difficult 
one. It means either that the engineers should be 
subordinated to the doctors, or that the doctors 
should be subordinated to the engineers, or that 
both should be independent. As a matter of 
fact, however, where there is a proper ministry 
of public health, both will be subordinate to the 
head of that ministry, and the difficulty would 
adjust itself automatically. This merely gives 
another argument for the construction of such a 
ministry or of its equivalent in colonies. At all 
events, if the larger engineering works, such as 
water supply and sewerage, be kept distinct from 
the sanitary service, the latter should always have 
a sanitary engineer for the smaller works which it 
so frequently requires.  . 

(5) The Position of Research.—Where medical 
investigations are carried out under publie funds, 
they are now merely nominally placed under the 
head of the sanitary or medical departments. In 
my opinion, they should be closely incorporated 
with the latter. 

(6) The Statistical Department.—This should 
include not only all vital statistics, but sanitary 
and medical records. At present, no colony that 
I know of, except India, perhaps, possesses an 
adequate statistical department. Apparently any 
one is good enough to collect statistics. As a 
matter of fact, the subject is an extremely difficult 
one, and requires expert mathematical knowledge. 

(7) The Sanitation of Municipalities.—This is a 
burning question everywhere. At present, even 
small municipalities seem to possess almost un- 
limited powers over the lives of the people living 
under their rule. However inefficient they may be 
the Government of the State is generally unwilling 
to interfere with them, on the absurd ground 
that they should not interfere with liberty. But 
we must draw a careful distinction. Public sanita- 
tion requires highly expert knowledge, highly 
organized effort, and sufficient funds. Now, these 
may be forthcoming in a very large city, such as 
the great cities of Britain, which can afford to pay 
for proper health officers and the other necessary 
experts, but it is unlikely that they can exist in 
many of the small towns in the Tropics, which 
have, unfortunately, been given municipalities 
before they were ready for them. Is it likely that 
a small town of under one hundred thousand in- 
habitants, consisting mostly of natives or half- 
castes, can ever pay for sufficiently expert sanitary 
advisers? We are all familiar with such munici- 
palities. They appear to be free to entrust their 
sanitation to anyone, skilled or unskilled—a local 
doctor, a local engineer, or a local health committee 
consisting of shopkeepers, builders, lawyers, and 
others. As a rule, they neglect their sanitary 
duties for the sake of local polities, and then raise 
an outery when the superior government call them 
to account. The whole subject requires careful look- 
ing into, at least, with regard to British possessions, 
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palities and town councils should be subjected to 
the scrutiny and discipline of superior governments, 
which should not hesitate to take action on the 
smallest provocation. The slums, which are such 
a blot upon British town administration, really arise 
from the defects referred to under this heading. 
Popular government deserves to exist only where 
it is efficient. Where it is inefficient, as in many 
countries which I have personally studied, it should 
be either abolished temporarily or forced into better 
ways. Under present conditions, the lives of 
thousands of people are endangered or lost owing 
to our worship of a fetish. 

(8 The Management of Epidemics.—Effective 
sanitary services should have a proper department 
for dealing with epidemics—which, at present, they 
scarcely ever possess. Whenever an epidemic 
threatens, or exists, the head of the sanitary service 
should be able immediately to send expert officers 
to the locality in order to investigate, to organize, 
and, in case of emergency, to direct the defensive 
measures. 

(9) Sufficiency of the Local Forces.—There are 
some points which still remain to be referred to. 
One is the frequent insufficiency of the local 
sanitary force of inspectors, sweepers, scavengers, 
mosquito-brigade men, and so on. In many 
British possessions, hardly any effort is made to 
provide sanitary workmen for the villages or even 
for the smaller towns. We seem to think that the 
only way to improve the sanitation of a country 
is to educate the people—that is, to force the people 
themselves to clean up their own backyards, and 
to remove their own mosquitoes, &c. This is a false 
view. The people cannot do this work even if they 
wish. It is a work which must be done by the 
local authorities, and by means of a sufficient body 
of labourers. Sanitary commissioners, health 
officers, sanitary engineers, and sanitary inspectors 
by themselves are almost powerless. They must 
possess a proper working force under them. 

(10) Provincial Delegation of Sanitary Authority. 
—In a large country or colony the head of the 
sanitary service must delegate many of his duties 
to subordinate provincial staffs, but decentralization 
should only be partial—just as it is in military 
affairs. Sanitation is a kind of war, requiring both 
local effort and central direction from above. It 
is a mistake to give unlimited power to local 
sanitary departments, as is often done. 

(11) Committee-Government.—One other point 
remains to be considered, namely, the efficiency of 
committee-government. In my experience, com- 
mittees are not of much use in connection with 
sanitary matters. Most of the time of the executive 
officials is taken up in trying to persuade ignorant 
members of the committee to adopt certain lines 
of action, the utility of which would be obvious to 
persons who know the business. Committees 
cannot reason as quickly and as comprehensively 
as individuals can, but, on the other hand, they 
are sometimes more impartial, and may even occa- 
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sionally add information which the individual does 
not possess. On the whole, perhaps, the best rule 
is that of very small executive committees, consist- 
ing of a few paid individuals, who are severally and 
jointly responsible to a higher authority. 


CoLoNEL P. H&urn, M.D., F.R.C.P.Edin., I.M.S., 
said that the question as to what is the best form of 
sanitary organization for armies in the Tropics is a 
subject upon which the opinions of even experienced 
military sanitarians are likely to differ, but the 
sanitary organization of our army in India at the 
present day is the most comprehensive and prac- 
tical, and, as the results show, the most efficient 
in existence in the Tropics, and may be presented 
as a model. 

The progressive improvement in the health and 
the reduction of mortality in our European and 
Indian troops in India during the last thirty odd 
years are shown in the following table:— 


British troops 
Per 1,000 of strength 


Indian troops 
Per 1,000 of strength 


Year 
Constantly sick Death-rate Constantly sick Death-rate 

1880 ... 74 .. 2485 .... 656 .. 89°22 
1902 ... 66 14:68 24:6 11:16 
1905 ... 523 10°05 23°2 8:09 
1907 46:4 8:18 21:7 6:27 
1909 40:8 6:25 208 .. 5:62 
1910 31:93 4:66 21:  .. 4:89 
1911 28°81 4°89 19-8 a 4°48 


The improvement in health is brought out even 
more conspicuously if we consider the change in 
incidence which has taken place in the three infec- 
tive diseases, cholera, enteric fever and bacillary 
dysentery. Amongst our European troops in 1860 
there were over 1,500 admissions and nearly 1,000 
deaths from cholera. In 1867 it caused 529 deaths. 
In 1869 the European army in India lost from 
cholera alone over four times the number of men 
it lost in 1911 from all causes put together; in the 
same year one battalion of European infantry lost 
one-third its total strength from this disease. A 
generation ago we had cholera every year at certain 
seasons in a large number of military cantonments, 
mostly in the form of explosive epidemies due to 
specific contamination of water-supplies. In the 
years 1910 and 1911 the death-rate from cholera in 
both European and Indian troops was only about 
1 per 10,000. Corresponding reductions in the 
incidence of enteric fever and bacillary dysentery 
could be quoted. The lessened prevalence of, and 
mortality from, cholera and bacillary dysentery are 
equally remarkable in our Indian troops during the 
period mentioned. 

In the early period of our occupation in India the 
death-rate amongst our European troops was 80 per 
1,000 per annum. This has been so altered by the 
introduction of sanitary and hygienic measures that, 
as the foregoing table shows, the death-rate in 1910 
was only 4:6, and in 1911, 4:8. This phenomenal 
reduction in mortality is shown to be even more 
remarkable in the statistics of our Indian troops. 

The Director of medical services in India is at 
army headquarters and is the chief sanitary 
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authority of the army of our Indian Empire. He is 
the responsible sanitary adviser of the Commander- 
in-Chief in India, and is kept informed as to the 
state of the health of every unit through monthly 
returns, and special reports in the case of any 
serious epidemic disease arising. 

Each division has a Deputy-Director or an 
Assistant-Director of medical services (principal 
medical officer). He has as his staff officer a deputy- 
assistant director of medical services (sanitary), 
until recently called the divisional sanitary officer, 
who is a trained expert in military hygiene and 
sanitation, and is provided with a fully equipped 
analytical and  bacteriologieal laboratory. These 
divisional sanitary officers are appointed from the 
Royal Army Medical Corps. All brigades have a 
bacteriological laboratory with an executive medical 
officer (who is a specialist in bacteriology) in charge 
of it. 

The divisional sanitary officer is a whole-time 
officer, whose duty is exclusively connected with 
the practical application of hygiene to the require- 
ments of the troops in his division. He is also a 
trained analyst and bacteriologist. 

Each battalion or unit has a medical officer, who 
is the sanitary adviser of the officer commanding the 
unit. 

The first duty of a medical officer on joining a 
unit is to learn everything he has to know about 
the barracks and their surroundings and the state 
of health of all ranks. 

With our troops in the Indian Empire we are at 
present inclined to look upon full hospitals as an 
indication of some defect in the sanitation of the 
barracks and their surroundings, or slackness in 
watching the condition of health of the troops in 
barracks. Such an inference is, of course, not 
universally or invariably justifiable in India or the 
Tropics generally; in the early stage of colonization 
in the Tropics full military hospitals have always 
occurred, and even now we in some years in India 
have waves of malarial fevers that fill our hospitals. 
The remark, however, holds good generally, and the 
experienced sanitarian can as a rule readily discover 
the cause of the defect or where the slackness exists. 

The medical officer of a unit is primarily the 
health officer of the unit, and secondarily the 
medical officer for the treatment of the sick and 
injured ; his highest function is not to treat disease, 
but to take steps to ensure that there will be as 
little disease as possible in his unit during peace 
and on active service. The real executive sanitary 
officers of our army in India are the company, 
squadron, and battery officers. Through them the 
sanitary and hygienic work required is carried out 
by all non-commissioned officers and men. It is for 
us to bring home to combatant officers that sani- 
tation in the army, carried out in its integrity, 
means full and healthy ranks in the firing line. 
The sanitary work of the army must be part and 
parcel of the ordinary routine training. The extent 
to which regimental officers realize the great assist- 
ance sanitation affords them from a military stand- 
point will determine the actual state of the health 


of the army. It is our duty to endeavour to ingraft 
this fact and to induce them to fully appreciate 
their sanitary responsibilities. | 

All our military cadets have now to pass an 
examination in military sanitation before obtaining 
their commissions, and all subalterns of European 
units are obliged to pass a similar examination 
before promotion to captain. 


EDUCATION OF TROOPS IN MILITARY SANITATION IN 
INDIA. 


Various courses of instruction are given in peace- 
time in our army in India as part of the routine 
training of the year. The following includes the 
more important subjects dealt with :— 

Nature and causes of preventable disease in the 
soldier in peace and war in our Indian Empire; 
preventive measures in connection with enteric 
fever, bacillary dysentery and cholera; malarial 
fevers, their nature and causes, and the róle of 
anophelines as malaria-carriers; hygienic and sani- 
tary considerations connected with air and venti- 
lation, the cleanliness of barrack-rooms, hygiene of 
barrack-room and tent life; water-supplies, their 
sources; publie water-supplies; purification, distri- 
bution, and storage of water for troops in canton- 
ments and on field service; food-supply, cooking of 
food ; sanitation of kitchens, ablution places, latrines 
and urinaries; removal and disposal of excreta— 
pail system with trenching, night-soil incinerators ; 
dry refuse, its collection and disposal; personal 
hygiene, camp sanitation, &c. The practical demon- 
strations were conducted by visits to barrack-rooms, 
cook-houses, ablution-places, latrines and urinals, 
water-supply works and wells, night-soil trenches 
and incinerators, regimental institutes, coffee shops, 
canteens, aerated water factories, dairies (in which 
the possible sources of contamination of milk were 
pointed out and the methods of sterilization shown 
and explained), and regimental bazaars; the 
slaughter-houses were visited, live animals and 
carcases inspected, the proper way of disposing of 
offal described; bakeries were visited and bread- 
making explained, and the dangers through dirty 
workmen indicated; laundries and dhoby ghats 
visited, and their proper working pointed out; the 
breeding-places of mosquitoes and method of deal- 
ing with them and the duties of mosquito brigades 
gone over, and anti-malarial and anti-mosquito 
measures demonstrated; the manner in which flies 
breed and the methods of preventing such breeding 
shown and dilated on, &c. The non-commissioned 
officers and men of the class were also taken into 
the field and made to carry out all the work they 
would be called upon to do on service in connection 
with water-supplies, latrines and trenches, urinaries, 
disposal of excreta by incineration or otherwise, 
disposal of dry refuse, sanitation of kitchens and 
the disposal of water therefrom, and camp sani- 
tation generally. 

In India the sanitary work of extra-regimental 
areas in each cantonment is in the hands of a 
cantonment committee. 

In non-regimental areas in cantonments—bazaars, 





villages, &c.—there is a regular system of sanitary 
inspection, of medical inspection of the people 
inhabiting them, and a rigid enforcement of noti- 
fication of infectious diseases. The occasional 
sporadic and even epidemic cases of plague, small- 
pox, cholera, measles, &c., that affect troops are 
often initially introduced by the inhabitants of these 
areas. 

There is a well-considered scheme ready at hand 
to meet all epidemic infectious diseases that are 
liable to arise in cantonments by importation or 
through local infection. Such a scheme is specially 
required in connection with enteric and paratyphoid 
fever, cholera, plague and small-pox. In this way 
no time is lost in dealing with initial cases and 
‘““ contacts.’ It is scarcely possible for any person, 
whether soldier or non-combatant, to enter canton- 
ments from an infected area without being pre- 
viously inspected by a medical officer or medical 
subordinate. Everybody concerned knows from 
these schemes what one’s duties are when any 
epidemic threatens. Copies of these schemes are 
in every hospital, brigade office, orderly room, and 
cantonment magistrate’s office. 

A strict and continuous policy for preventing the 
importation of infectious diseases from civil com- 
munities to cantonments and barracks is adopted. 

The sanitary administration of indigenous troops 
in tropical countries is invariably a difficult matter, 
and in many countries a delicate one to handle, 
especially at its initial stage. In the Tropics 
medical and sanitary officers soon learn that they 
have to respect the prejudices of local troops, many 
of which are associated with religious ceremonial 
and the traditions of centuries. We should remem- 
ber that in all tropical countries western sanitation 
is an importation, and that if not kept in operation 
by western sanitarians it would die out in a few 
decades. It is not yet ingrafted as part of the 
national life of peoples in the Tropics. All western 
nations with armies of indigenous troops in the 
Tropics have an important responsibility in incul- 
cating the sanitary instinct during military life; 
these indigenous troops are dispersed to their village 
homes after leaving the service, and if they have 
been properly trained they will introduce part at 
least of our sanitation and system of preventing 
infectious diseases. 





THE YELLOW FEVER DANGER FOR ASIA 
AND AUSTRALIA, ESPECIALLY AFTER 
THE OPENING OF THE PANAMA CANAL. 


Dr. J. J. van Locuem, Director of the Institute 
of Tropical Hygiene, Department of the Colonial 
Institute, Amsterdam, Holland, called attention to 
the possibility of yellow fever spreading further, 
especially after the opening of the Panama Canal, 
as has been repeatedly pointed out ; Manson, in 1908, 
read an important paper on ‘‘ The Relation of the 
Panama Canal to the Introduction of Yellow Fever 
into Asia,” at the February meeting of the Epidemi- 
ological Society. 
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As the question of the yellow fever danger for 
Asia and Australia, considered from the present 
point of view, is entirely entomological, we can 
restriet ourselves to a study of the distribution and 
biology of Stegomyia (4des) calopus in those 
continents, 


STEGOMYIA ON Boarp SHIP. 


Stegomyia calopus can remain infectious very 
long after having bitten a yellow fever patient; so 
if the mosquito finds on board the meuns of keeping 
alive there is danger of the disease being carried 
over distances. Repeated expefience of the occur- 
rence of yellow fever among the crew and dock- 
labourers during the unloading of ships has proved 
this. 

In tropical seas stegomyia not only remains alive 
on board ship but sometimes also finds an oppor- 
tunity of breeding, as is known from many observa - 
tions. . 

Dr. Loghem, in a ship on the Java Coast, found 
in the cabins stegomyie, and their larve and pupe, 
in the water-tank of the bathroom, and imagines 
against the sides of the tank; larve were also met 
with in the bilge water. Dr. Loghem added that 
ut sea he soon got rid of the mosquitoes in his 
cabin; it seems that they are driven from on board 
in great numbers by the draught. 

The self-cleaning of the ship during its course 
is certainly an important point, and the faster the 
ship runs and the better it is ventilated the less 
chance there is of its carrying yellow fever. On 
the other hand, it is clear that the advantages of 
the newer ships over the slow-going sailing-ships 
—one of the synonyms of yellow fever was ship’s 
fever—is to a certain extent reduced by their dimen- 
sions being larger and their interiors more compli- 
cated. And then we are not to forget that the 
coast places in tropical seas are also connected by 
primitive native ships. 

On account of all this it seems certain that as 
long as yellow fever occurs in America the chance 
remains of infected stegomyie being transported to 
Asia and Australia. Should the disease be trans- 
ported to Asia and Australia and maintain itself 
there? 

S. calopus occurs all over the world between 
about lat. 400 N. and S. Stegomyie have been 
found at all possible places in Asia and Australia 
within those boundaries; but we want quantitative 
data about stegomyia in its relation to man, in the 
same way as we desire them nowadays about rats 
and fleas or about malaria parasites and anopheles 
mosquitoes in a scientific treatment of the epidemi- 
ology of plague or of malaria, but few data are to 
hand on this matter. 

Dr. Loghem found that S. calopus is of frequent 
occurrence in places along the coast of Dutch East 
India and also at a considerable height, 700 and 
400 metres above the sea-level. 

Dr. Baggelaar, writing from Fak Fak, in New 
Guinea, November 30, 1908, says: “I hereby send 
you some fifteen S. fasciatæ. It is swarming here 
with these wretched animals. They are only sur- 
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passed in their untiring zeal for biting by the wood 
mosquito. In the months of October to December 
they are most frequent. The specimens sent all 
have the 'lyre' intact, having been carefully 
selected from dozens of specimens."'' 

If we compare the temperatures of Dutch India 
with the optimal temperature for breeding experi- 
ments with stegomyia, one sees that in Asia 
throughout the whole year the average temperature 
near the Equator is about equal to the temperature 
at which yellow fever can prevail in America, and 
remains only little below the average temperature 
at which the disease becomes a serious epidemic. 

If from our observations in East Dutch India, 
which can by no means lay claim to completeness, 
any conclusion may be drawn, it must be this: it 
may be surmised that at various places in Asia and 
Australia stegomyia occurs in such numbers and 
under such circumstances that yellow fever, once 
transported there, will be able to hold its own and 
be propagated further. 


MEASURES TO BE TAKEN IN ASIA AND AUSTRALIA 
AGAINST THE YELLOW FEVER DANGER. 


(1) Every ship arriving in the stegomyia zone 
from an infected or suspected port must remain at 
a sufficient distance from the coast, and be examined 
for mosquitoes, larve, and yellow fever patients. 
If this examination has a negative result, the ship 
shall be given free pratique. 

(2) If mosquitoes and larve are found, they are 
killed, and yellow fever patients are carried from 
the ship in mosquito-nets and nursed in a mosquito- 
proof hospital. 

But the trouble is that stegomyie may be on 
board, hidden in the cargo, without any chance of 
their being discovered by the harbour officials; 
among the patients with fever—but not clinically 
recognizable as yellow fever—there may be yellow 
fever patients; and among the healthy people may 
happen to be some in the incubation period of the 
disease. 

So the conclusion which might be drawn from this 
is: That every ship having touched at an infected or 
suspected harbour in the stegomyia zone ought to 
be fumigated; that the whole (non-immune) crew 
ought to be kept in quarantine and observed for 
a few days, and that all the fever patients ought 
to be taken from on board in mosquito-nets and 
isolated in a mosquito-proof hospital. 

As compensation for the mistakes that without 
doubt will be made in the execution of these 
measures, the campaign against stegomyia in the 
Asian and Australian ports ought to be started with 
all energy. 

If, then, the ship mosquitoes really make victims 
on shore, the condition for spreading further is 
lacking. 

In order to relieve the local sanitary services in 
the harbours of some of their work and responsi- 
bility, and to further the rapidity with which ships 
in the harbour are controlled, more things ought 
to be entrusted to the ships’ doctors. I think that 
in the future a more important and more honourable 
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task will be given them than nowadays; more 
specially will they be better prepared for their 
task. 

With respect to the above-mentioned recom- 
mendations, the question naturally arises whether 
it would not be possible to join hands, and through 
international co-operation secure the safety that is 
not sufficiently guaranteed by the local measures 
in the harbours. 

Manson's idea is confined to the defence of Asia 
by cleaning the ships on their voyage through the 
Panama Canal; this hygienic work ought to be 
internationally regulated and executed. Gray drew 
attention to the fact that yellow fever is endemic 
not only on the Atlantic, but also on the Pacific 
side of America. He pointed out the irregular 
political state in those countries, which does not 
guarantee the proper execution of hygienic measures 
in the harbours. So Gray wants all ships sailing 
from a yellow fever port to an Asiatic one, to be 
obliged to first touch at the fumigation station at 
Panama. He also thinks that international control 
of navigation should be kept there. 

At the Congress for Hygiene in Berlin in 1907, 
the thought of international co-operation was 
uttered by Agramonte, who again clearly showed 
what danger the yellow fever centres in Ecuador, 
Colombia, Venezuela, &c., have for the whole 
tropical zone. 





CURATIVE VALUE OF A “ GLYCERINATED 
PEST VACCINE ” IN PLAGUE. 


R. Row, M.D.Lond., D.Se.Lond., Petit Labora- 
tory, Bombay, India, said that the vaccine above 
referred to differs from that previously used by 
the author, or that generally employed for prophy- 


lactie purposes, in that (1) it is derived from young 


first subcultures or the very first cultures on agar 
from peripheral blood in septicemic plague cases, 
and (2) the plague bacilli are killed with the help 
of glycerine instead of with heat or salts, and it is 
free from any admixture of antiseptics. 

The value of employing young first subcultures 
depends on the fact (a) that these are rich in a 
glutinous globulin-like protein, which is easily taken 
up by dilute NaCl solution, and is therefore more 
rapidly absorbed when administered subcutaneously, 
in contrast with that derived from subsequent sub- 
cultures. (b) That owing to the presence of this 
globulin-like protein forming, so to say, a light 
capsule round the individual bacillus, one obtains 
a uniform emulsion of the culture in normal saline 
solution, so that on making & smear of the emulsion 
on a slide one sees individually dispersed bacilli, 
and hardly any clumps such as are seen in a plague 
culture emulsion prepared in the ordinary way. 
This property, it is needless to say, is well adapted 
for accurate dosimetry. 

The object aimed at by the technique is to have 
an agency which, while effectively sterilizing the 
emulsion, would on one hand allow no clump 
formation or production of a precipitate, and yet, on 





the other, would not lead to the deterioration of the 
immunizing principle of the resulting fluid; after 
a great many attempts, glycerine added to a salt 
emulsion of plague culture, prepared as stated 
above, has been found to answer all these require- 
ments. Iurther, it is found that in the presence 
of glycerine the enzyme action on the toxic sub- 
stances of a crude plague emulsion is not in any 
way interfered with. 


TECHNIQUE OF DOSAGE AND TREATMENT. 


The emulsion above described is stocked in the 
strength of one agar tube to 1 c.c. of 50 per cent. 
glycerine in normal saline (but it can be stocked in 
more concentrated form), and from this stock a 
dilution is made to represent the scrapings of one 
agar tube to 25 c.c. of the same glycerinated saline 
solution, and this is stored for use in small glass 
capsules of about à c.c. capacity. When required 
c.c. of this fluid is administered in any part of 
the healthy skin subcutaneously, taking the pre- 
caution of freely diluting it with normal saline just 
before the injection so as to minimize the temporary 
smarting caused by the glycerine. The dose usually 
employed is } to 4 c.c., and therefore corresponds 
to the scrapings of 445 3gar tube, and on computa- 
tion with various specimens of a two days’ growth 
on the surface of the usual 2 in. diameter tubes it is 
found to contain 85,000,000 to 90,000,000 plague 
bacilli. It is possible to make an agar culture at 
the bedside from the patient’s peripheral blood, 
derived, say, from the finger-tip sterilized with 
ether alcohol, and this is best done as a part of the 
routine of the clinical examination. This way one 
ean ascertain roughly if the case which is treated 
is of a septicemic or non-septicemic nature; for it 
is in the non-septie:emie cases only that any good 
can be done. Of 89 consecutive cases treated in 
this year's epidemic in Bombay: Septicemic, 47: 
all died, no recovery. Non-septicemic, 42: 7 died, 
85 recovered, i.e., 83:6 per cent. of non-septicsemic 
cases recovered. 


CONCLUSIONS. 


(1) General amelioration of all the symptoms is 
noticeable after a period of twelve to twenty-four 
hours of the injection. 

(2) Gradual subsidence of the bubo and its com- 
plete absorption in most cases. 

(3) In most of the non-septicemic cases the rapid 
termination of acute infection process and uninter- 
rupted recovery. 

(4) Distinct reaction in the shape of exaggeration 
of the already existing symptoms, and a distinct 
increase of temperature during the first six to 
twelve hours of the injection in all favourable cases. 

(5) The freedom from any after-effects or com- 
plications. 

(6) The possible practicability of applying this 
vaccine for prophylactic purposes owing to the sim- 
plicity of the technique and the short time required 
for obtaining a vaccine, and also because it can be 
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obtained as a uniform emulsion of any reasonable 
degree of concentration, and therefore well adapted 
for reducing the bulk of the injection to even less 
than 1 e.c. 

——D———— 


THE DINNER. 


A DINNER was held on August 8, 1918, consisting 
of the members of the Society of Tropical Medicine 
and Hygiene, together with the members of the 
Section of Tropical Medicine attending the Seven- 
teenth International Medical Congress. Surgeon- 
General Sir David Bruce, C.B., LL.D., F.R.S., 
occupied the chair. Amongst those present were: 
Drs. Abraham, Anderson, Ayramonti, Bagshawe, 
H. G. Barrie, Fleet-Surgeon Bassett-Smith, Mr. 
Norman Bennett, Colonel Birt, Professor Blanchard, 
Mr. James Cantlie, Lieutenant Colin Cantlie, 
R.N., Dr. Chacin-Utriago, Captain Powell Connor, 
Dr. E. de Freitas Crissiuma, Major Cummins, Dr. 
J. T. Darling, Dr. C. Noel Davis, Dr. McKenzie 
Davidson, Professor Eijkman, Dr. Evers, Dr. 
L. G. Fink, Dr. Franchini, Professor Fülleborn, 
Colonel Gimlette, Dr. R. Gonder, Dr. Harford, Dr. 
Hata, Colonel Hehir, Dr. Hinke, Major Jackson, 
Dr. Lannelongue, Professor Laveran, Dr. Leiper, 
Sir W. Leishman, Dr. La Rocha Lima, Major 


.Liston, Dr. G. C. Low, Sir Patrick Manson, Sur- 


geon-General Martini, Dr. Yale Massey, Professor 
Minchin, Dr. Murray, Professor Nattan-Larrier, 
Professor Dr. Nocht, Dr. Nusia, Professor Nuttall, 
Dr. O'Connor, Dr. (pp, Sir Ronald Ross, Dr. 
Sambon, Dr. Sandwith, Professor Schaumann, Dr. 
Schilling, Dr. Schilling-Torgau, Sir David Semple, 
Mr. Sheather, Mr. Sheppard, Dr. D. Thomson, Dr. 
Tschudnowsky, Mr. J. A. Valentine, Dr. van 
Loghem, Professor von Wasielewski, Dr. Malcolm 
Watson, Dr. Duncan Whyte, Colonel Wilkinson, 
Dr. Wu Lien Tieh. 

Sir Davin Bruce, after giving the loyal toasts, 
proposed '' The Progress of Tropical Medicine.’’ 
He began by stating that it was Sir Patrick 
Manson's discovery of the part played by mosquitoes 
in the conveyance of the disease filaria from man 
to man that gave the key to our modern scientific 
methods of investigation and research. Manson, 
then a lonely practitioner in the distant island of 
Formosa, not only framed, but proved the mosquito- 
filaria theory, and it is surely one of the most 
wonderful pieces of work ever accomplished by any 
medical man to whom laboratories were inaccessible 
and methods of investigation untaught. M. Laveran, 
the doyen of French tropical medicine, by his dis- 
covery of the malaria parasite in the blood of man 
(1878-79) acquired everlasting fame for himself and 
the eternal gratitude of mankind, for his discovery 
constituted the fountain to which all modern 
tropical pathology may be traced, and whence our 
knowledge of disease flows and gathers strength. 
In 1886 the parasite of undulant (Malta) fever was 
discovered, and later the part played by goat’s milk 
in the spread of the disease by Bruce and others. 

Sir David stated that this disease was now 
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known to be widespread, and amongst other distant 
regions in which undulant fever is known he men- 
tioned that he had found it amongst the people 
inhabiting the shores of the Albert Edward Lake, 
in Africa, and it is interesting to know that these 
people drink goat's milk. l 

In 1889 Smith and Kilborne, by their discoveries 
and investigations, gave us babesia. Of many 
workers in India the name of Lewis will always be 
mentioned with respect. Sir Ronald Ross’s fame 
will go down to posterity as the man who proved 
the mosquito-malaria theory (1898), and thereby 
showed that the mosquito was the means by which 
malaria was conveyed to man. Sir Wm. Leish- 
man, in 1903, found the key to that mysterious 
disease kala-azar, and introduced us to a new 
pathological entity, the I.eishman-Donovan body. 
The plague bacillus was discovered by Kitasato and 
Yersin in 1904, during the epidemic in Hong Kong; 
and Simond, Gaultier and others by their investiga- 
tions showed that the rat was the alternative host 
and that the rat-flea was the carrier of the disease. 
The Indian Commission, by its careful analysis of 
plague transmission, showed that without fleas the 
transmission of bubonic plague from rats to man 
was impossible. 

The Chairman paid a cordial tribute to the epoch- 
making work on yellow fever by Lazear, Read, 
Carroll and Agramonte, and to the great practical 
issues solved by Colonel Gorgas on the Panama 
Isthmus. 

The investigations of Eijkman and Braddon in 
beriberi, the solution of sand-fly fever in 1909 by 
Doehm, and many important additions to our know- 
ledge by a host of workers, show how knowledge 
is progressing, and Sir David said he gave the toast 
of '' The Progress of Tropical Medicine " with all 
confidence. 

M. LavERAN, in replying to the toast, stated 
that for the first time tropical pathology and 
hygiene had a special section devoted to them at 
the International Congress of Medicine. He hoped 
this happy innovation would strengthen the bonds 
of these existing societies of tropical pathology. 

M. Laveran thanked Sir David Bruce for the 
honour he had done him in mentioning his work 
in his remarkable speech upon the progress of 
tropical pathology; he congratulated Sir David 
Bruce upon the great part he had played in its 
progress; his work on nagana, upon sleeping sick- 
ness and upon undulant fever, constituted an im- 
perishable memorial to him. The men belonging 
to M. Laveran's generation could well appreciate 
the immense progress that had been made in 
tropieal diseases. "When they made their medical 
studies they were reduced to making hypotheses 
upon the nature and propagation of these diseases. 
Plague, cholera, dysentery, malaria and yellow fever 
were attributed to the emanations from vegetahle 
or animal matter, and it was supposed that the 
infection was produced by the respiratory tract. 

To-day ean be shown the bacillus of plague, 
cholera, hematozoa of malaria, amcebe of dysen- 
tery, the spirochete of recurring fever, the trypano- 
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somes of sleeping sickness, and à number of try- 
panosomes of animals, organisms of leishmania, 
piroplasmosis, &c., and often one could see by the 
side of a pathogenic microbe the insect which pro- 
pagated it, such as mosquitoes, bugs, flies, &c. 

The great part played by these blood-sucking 
insects in the etiology of tropical diseases is one of 
the most interesting facts that have been revealed. 
The merit of this revelation rests with Sir Patrick 
Manson, who first proved the part that mosquitoes 
play in the propagation of filariasis. 

It was in studying these works that M. Laveran 
was able to verify the statement of the propagation 
of paludism by the mosquito, which hypothesis has 
been completely verified by the admirable researches 
of Sir Ronald Ross. So the most celebrated 
aphorism of Chancellor Bacon has been verified, 
'* Bene scire est per causas scire.” | 

The prophylaxis of tropical diseases has mad 
invaluable progress. Since their etiology was 
known plague, cholera, paludism and yellow fever 
have become preventable diseases. All who have 
contributed to this work deserve great merit on the 
side of science and of humanity. 

Sir Patrick Manson, in his reply, recalled the 
time when he brought the news of filarial periodicity 
and of the transmission of filariasis by the mosquito 
to London some thirty-three years ago. The 
astounding facts he enunciated were neglected or 
received with something akin to ridicule. Some 
seventeen years later, when he unfolded the mos- 
quito malaria, his medical colleagues were not quite 
sure of his sanity, and used to tap their foreheads 
significantly when he appeared amongst them. Sir 
Patrick dwelt upon the necessity of supporting the 
Schools of Tropical Medicine, they being the real 
foundation for all that is necessary in the fight 
against disease in the Tropics. 

The toast of ‘‘ The Visitors and Guests’’ was 
given by Sir Ronald Ross, F.R.S. In felicitous 
terms he referred to the presence of their French 
visitors and guests, represented by  Laveran, 
Blanchard and others; of their German colleagues, 
by Nocht, Fülleborn, and others; and drew special 
attention to the contributions of Koch to tropical 
medical literature; of the great school of Italian 
investigators, represented at this meeting by Rho, 
the Medical Director-General of the Italian Navy; 
of Holland, ably represented by Professor Eijkman; 
and he commented upon the importance of the 
presence of Agramonte (Cuba), Kopke (Portugal); to 
many men of renown from South America; and 
lastly, but not least by any means, the representa- 
tives of Japan and China, Dr. Wu, of the Chinese 
service, taking an active part in the discussion. 

The toast was responded to by Professor 
Agramonte, Professor Kijkman, Professor Blanchard 
and Professor Fiilleborn. | 

Professor BLANCHARD, in his reply, paid a sincere 
tribute of respect to Sir Patrick Manson as the 
pioneer of tropical medical studies and the father 
of modern tropical medicine. He referred to the 
rapid growth of the London School of Tropical 
Medicine, which was now capable of accommodating 
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a large number of students. Miasma as a cause of 
disease was now forgotten. Sanitation has enabled 
us to master the great scourges of the Tropics, and 
the microscope had revealed their causes. 

Professor AYRES KoPkE's name appeared on the 
programme as the proposer of the toast of the 
'" Health of the Chgirman.”’ 


—— —— —99————— 


Annotations. 


A Case of Trichinosis.—Bernstein, in the Medical 
Record, June 28, 1913, describes a case of 
trichinosis, with autopsy. 

The patient, an Italian, was admitted to the 
Lebanon Hospital under Dr. Mayer. His present 
history dated back some ten days, when he had 
several severe chills followed by a rise in tempera- 
ture, generalized pains, vomiting, and diarrhea. 
His physical examination on admission showed 
nothing pathological except in his musculature—his 
forearms were flexed on his arm, and it was 
impossible to extend them passively or actively— 
attempts to do so causing excruciating pain. His 
mouth could be opened for only about half an 
inch, while he was unable to protrude his tongue 
beyond the line of his teeth. Pressure over any of 
the muscles of the extremities, chest, or head 
caused severe pains. His temperature ranged 
between 1009 and 104° F., with a pulse-rate of 
100 to 112. 

Urine analysis constantly gave a strongly positive 
diazo-reaction. This test is too often neglected in 
the diagnosis of trichinosis, and yet it is a very 
valuable help, being almost always positive. 
Examination of feces was negative. 

A blood examination showed a leucocytosis 
averaging about 17,800, with an eosinophilia of 7% 
per cent. Blood culture was sterile. A careful 
search for embryos in the blood was negative, while 
animal experimentation, in the attempt to convey 
the disease from the patient’s blood to guinea-pigs 
through feeding, was also without result. Since 
these examinations were performed long after the 
embryos had left the circulation, the failure to find 
or convey them is not to be wondered at. A section 
of the left gastrocnemius muscle, teased in normal 
saline solution, showed numerous motile specimens 
of Trichina spiralis. 

The patient died after sixteen days in the hos- 
pital, and the post-mortem examination was per- 
formed four hours after death. It revealed no 
gross pathological lesions in any of the organs. 

Microscopically, the triching were found in all of 
the voluntary muscles, including the intercostals, 
psoas, sternocleidomastoid, and diaphragm. They 
were, however, most numerous in the musculature 
of the tip and base of the tongue. As mentioned 
before, the intestinal and heart muscles were nega- 
tive, as were also the liver, kidneys, suprarenals, 
spleen, lungs, and pancreas. 


In conclusion, the author emphasizes the follow- 
ing facts in diagnosing trichmosis :— 

(1) Examine the urine for the presence of a diazo- 
reaction. 

(2) Do not expect to find embryos in the stools of 
an established trichinosis case. 

(3) The parasites are in the circulation for but 
three weeks at most. 

(4) The embryos are deposited in the voluntary 
muscles only. 


—————— 39 ———— 


Personal Motes. 


COLONIAL MEDICAL SERVICES. 
West African Medical Staf. 


September, 1913. 


Death.—P. F. Foran, F.R.C.S.Ireland, L.R.C.P.Ireland, 
Medical Officer, Southern Nigeria. 
No transfers. 


Resignations.— W. Morrison, M.B., Ch.B.Edin., Medical 


Officer, Northern Nigeria; W. Browne, L.R.O.P., L.R.C.8. 
Edin., L.F.P.S.Glas., Medical Officer, Southern Nigeria. 

Retirements.—OC. T. Costello, B.A., M.D., B.Ch., B.A.O. 
Dublin, retires on pension ; M. W. Ruthven, M.B., Ch. B. Edin., 
D.T.M.Liverpool. 


New Appoiniments.—The following gentlemen have been 


selected for appointment to the Staff: C. J. H. Pearson, 
M.R.C.S.Eng., L.R.C.P.Lond., M.B., B.S.Lond., Northern 
Nigeria; B. W. F. Wood, M.B., B.S. Leeds, Northern Nigeria ; 
H. North, M. R.C.S.Eng., L.R.C.P.Lond., Southern Nigeria. 
Other Colonies and Protectorates. —A. D. Clanchy, L.R.C.P. 
and §.Ireland, and Leslie Webb, M.R.C.8.Eng., L.R.C.P. 
Lond., have been selected for appointment as Medical Officers, 
Uganda; P. F. Nunan, M.D., B.Ch., B.A.O.Dublin, L.M. 


Rotunda, J. H. Thomsen, M.B., B.Ch.Aberd., G. Dunder- 
dale, M.D., B.S.Lond., M.R.C.S.Eng., L.R.C.P.Lond., and 
J. H. H. Pirie, M.D.Edin., M.R.C.P., F.R.C.P.Edin., have 
been selected for appointment as Medical Officers, East Africa 
Protectorate; J. H. C. Greene, B.M., B.S.Dublin, has been 
selected for appointment as a Medical Officer, Federated Malay 


States. 





Business and Other Rotices. 


1.—The address of the JOUBNAL OF TBoPICAD MEDICINE AND 


HYGIENE is Messrs. BALE, Sons AND DANIELSSON, Ltd., 83-91, 
Great Titchfield Street, London, W. 


2.—All literary communications should be addressed to the 


Editors. 


8.—All business communications and payments, eithor of 
subscriptions or advertisements, should be sent to the Publishers 
of the JOURNAL OF TROPICAL MEDICINE AND HYGIENE. Cheques 


to be crossed The Union Bank of London, Ltd. 


4.—The Subscription, which is Eighteen Shillings per annum, 


may commence at any time, and is payable in advance, 
5.—Change of address should be promptly notified. 


6.—Non-receipt of copies of the Journal should be notified to 


the Publishers. 


7.—The Journal will be issued avout the first and fifteenth day 


of every month. 
1.—Manuscripts sent in cannot be returned. 


2,—As our contributors are for the most part resident abroad, 
poo will not be submitted to those dwelling outside the United 


ingdom, unless specially desired and arranged for. 


8.— To ensure accuracy in printing it is specially requested 


that all communications should be written clearly. 


4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENB should coom- 


municate with the Publishers. 


5.—Oorrespondents should look for replies under the heading 


‘* Answers to Oorrespondents.”’ 


Oet. 1, 1913.] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. : [No. 19, Vol. XVI 





@rigtnal Communications. - 





A REVIEW OF A CLINICAL STUDY OF 
MALARIAL FEVER IN PANAMA. 


By Joun PELHaM Bates, M.D. 
Ancon, Canal Zone, Panama. 


V. 
ADMINISTRATION OF QUININE IN MALARIA. 


A REVIEW of the literature on the subject of the 
administration of quinine for the cure of malaria 
discloses the fact that the question is far from being a 
closed one. The quantity of quinine necessary to 
control the malarial attacks is still debated, and the 
question as to whether small doses frequently repeated, 
or whether larger doses at wider intervals are the 
most efficient to control the febrile attacks have their 
advocates both pro and con. The question of the 
time in the life phases of the malarial organism when 
the quinine is most effective in the destruction of the 
organisms, is now settled. This time is accepted by 
all to be in the stages of the active development of the 
parasites, and all agree that the effectiveness of the 
drug continues on the intracellular organism but with 
progressively decreasing potency till about maturity, 
where it ceases altogether. 

With this part of the subject settled, it would 
appear that all would at once agree then that quinine 
should be administered at the time of the day which 
would introduce the drug into the circulation in 
greatest concentration during the youngest developing 
stages of the organisms, but, as a matter of fact, 
clinical experience has proved that such a method 
of administering quinine is not at all necessary to 
produce quite satisfactory clinical results, and as it 
is not always feasible to await a choice of time to 
administer quinine, many have come to hold the view 
that quinine given in moderate doses frequently 
repeated is as a rule the method of choice. The 
contention for the effectiveness of what may be 
termed small daily quantities of quinine, that is, 
15 to 20 gr. as average doses, and 30 to 40 gr. as 
maximum quantities, it appears to me, is brought 
about by willingness to permit the febrile course of 
malaria to continue unchecked unnecessarily long. 

It would be well here I think to again call attention 
to spontaneous recovery in malaria, in order to 
estimate the value of treatment by either small, 
average, or large daily quantities of quinine. Most 
workers in malaria have for various purposes left off 
quinine in cases of ordinary gravity, to find that such 
cases usually terminate their course in about ten or 
fifteen days with rest and restricted diet.. Some of 
these cases terminate spontaneously in much quicker 
time than this. In a series of cases in which I 
refrained from giving quinine, to study the tempera- 


ture curve and life phases of parasites, I was surprised 


in one case to find the temperature had ceased after 
the fifth day from admission, and from the cessation 
of the temperature the parasites disappeared to such 
an extent that the study of the blood was no longer 


profitable.. This case was a quotidian infection, and 
the blood smears at first were fairly rich in parasites, 
It is easy to see in this case what effect small doses of. 
quinine would have had and what impression this 
therapy would have made on the mind of the observer 
in this isolated instance. But, on the other hand, 
while this study was being carried out, another case 
presented itself, a subtertian infection, which appeared 
about equal to the first case, and the patient on 
admission seemed no more ill, but the illness pursued 
no such course as the first one. Instead of the 
symptoms becoming milder and milder each day; 
as was seen in the first case, they grew worse from 
day to day, until on the fifth day from admission the 
patient began to show symptoms which made me fear 
if he were continued without quinine much longer the 
illness would terminate in a pernicious attack ; hence 
quinine was begun at once. The parasites in this 
case also behaved differently from the parasites in the 
first. They began to increase in number with the 
increase in the gravity of the symptoms, and 
what is more significant, as I shall show later, their 
characteristics began to change; they were now no 
longer nearly all the same age and in the ring forms, 
but grown forms began to appear in the smears, 
presegmenting and segmenting bodies in moderate 
numbers, together with occasional crescent forms. 
The quinine in this case was given in doses of 10 gr. 
three times a day, with satisfactory results. 

Here then two cases are shown, in which, from all 
appearances at the time of admission which could be 
judged from the blood examination and the clinical 
symptoms, ought to have pursued a similar course. 
Yet some undetermined factor did not permit them 
to do so. By contrasting these two cases, it is quite. 
evident that the same quantity of quinine administered 
to each would not have produced a similar result for 
each. In the first case, 3 to 5 gr. of quinine a day 
would have sufficed to produce satisfactory clinical 
results, while in the second case 30 gr. a day was 
necessary to do so. Thus, from the study of these 
two cases, and many similar ones, the conclusion has 
been reached that quinine must be increased in 
quantity to meet the gravity of the infection. For 
one to undertake to grade the doses of quinine in 
proportion to the gravity of the infection in every 
case is, of course, out of the question, and in trying 
to avoid such a difficult process, the general 
experience of all workers has at last arrived at 
average doses for the largest majority of all 
cases of malaria, which is about 30 gr. a day. 
Experience here has proved that the quantity of 
quinine that can be administered for short periods of 
time without danger to the patient is very much 
larger than is generally advised. 

The largest majority of all cases of malaria are of 
moderate severity, and will terminate their course 
spontaneously in ten to fifteen days, or twenty days 
at most; this holds good for tropical climates 
as well as temperate; thus it is that we find 30 gr. 
of quinine a day sufficient to meet the requirements 
of the greater number of malarial cases. But in 
severe malarious countries a goodly portion of the 
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cases, like Case 2 already noted, do not tend towards 
spontaneous recovery, but pass beyond the average 
into the grave and pernicious types. In these types 
all agree that quinine should be increased in doses 
beyond the average of 30 gr. a day, but the 
question becomes, to what extent should quinine be 
increased to be effective in those types of malaria ? 
Craig [1] states that 40 gr. & day should mever be 
exceeded, while others do not specify any limit, but 
very few recommend quantities exceeding 45 gr. a day. 
In our hospitals here it has been found necessary to 
exceed very greatly these quantities of quinine in the 
grave and pernicious types. We first increase the 
quinine for the therapeutic tests for differential 
diagnosis, and second, to meet the requirements of 
the very grave pernicious attacks. The routine 
practice is to administer 20 gr. of quinine in solution 
when the patient is admitted to the hospital, and 
continue thereafter with 30 gr.a day. For the thera- 
peutic test quinine is sometimes increased to 45 gr. a 
day for one or two days, and then reduced to the 
usual 30 gr.a day. In the grave and pernicious cases 
quinine is administered in quantities of from 60 to 
90 gr. a day, according to the gravity of the case. In 
my individual work I have in many instances exceeded 
even these quantities, and I have administered 120 gr. 
in the first twenty-four hours. J do not, however, 
continue quinine in these massive quantities for a 
period longer than twenty-four hours. Experience has 
taught that it is useless to continue quinine in such 
massive quantities for a period longer than twenty- 
four hours. If quantities such as 90 to 120 gr. in 
twenty-fours do not suffice to effect relief, the infec- 
tion has already passed the stage where treatment can 
be of any avail. In fact, cases of such gravity as to 
call for quinine above 80 gr. in the first twenty-four 
hours usually prove fatal within this period, and one 
rarely succeeds for the lack of time to introduce 90 to 
120 gr. of quinine into the system. If quinine has in 
this time proved beneficial, the remedy is immediately 
reduced to 45 gr. a day, where it is allowed to remain 
for the next succeeding twenty-four to forty-eight 
hours, when it is again reduced to the usual 30 gr. a 
day. In the cases in which I have succeeded in 
administering these massive quantities within this 
period, I have felt that I had succeeded in saving the 
patients’ lives; at least, I have had the satisfaction of 
knowing that I did them no harm, for I have seen 
no evil results following this method of administering 
these large doses of quinine. 

There is a small percentage of pernicious fevers in 
which I think the quinine ought to be much more rapidly 
reduced than is stated above, and in some instances 
even discontinued for a time. I have already called 
attention under the head symptoms of malaria to a 
class of pernicious fevers in which the parasites dis- 
appear rapidly from the circulation under treatment— 
the disappearance of the parasites is not merely from 
the peripheral circulation, but it is from the circula- 
tion as a whole, as is shown by autopsy smears—yet, 
in spite of this fact, the gravity of the symptoms con- 
tinues to increase, and death takes place on the fourth, 
fifth or sixth day from admission, In this class of 


cases, as the cause of death has not been clearly 
ascertained, one can well assume that the quinine 
itself may be a contributing factor towards death. 
At all events, the quinine has served its purpose, and 
there can be no good reason for its continuance, as 
experience has proved that continuing the quinine 
does not prevent death; therefore, it ought to be 
rapidly reduced. The indication for the reduction of 
quinine in this class of cases can be easily ascertained 
from the examination from time to time of the blood 
of the periphery. 

Indication for Increasing the Dosage of Quinine.— 
The indication for increasing the dosage of quinine is 
first noted from the examination of the blood smears. 
The gravity of the infection will, as a rule, be indicated 
by the number of parasites seen in the smears, though 
this rule does not hold good in either direction. Thus, 
one may see smears very rich in parasites, yet no 
pernicious symptoms will follow, and, on the other 
hand, one may see in rare instances only a moderate 
number of parasites in the smears, but, nevertheless, 
the case will terminate in a pernicious attack in a few 
hours. One of the significant indications as to the 
gravity of the infection is the characteristics of the 
parasites as seen in the smears; that is, the develop- 
ing stage of the organism as seen in the peripheral 
blood. When full-grown forms, presegmenting and 
segmenting bodies begin to appear in the blood of the 
periphery, it always indicates that the infection has con- 
tinued for some days, as these forms are rarely seen 
in the peripheral blood in the quotidian and subtertian 
infections, except when the symptoms are grave, or 
pernicious symptoms are already present. Another 
indication of rapidly oncoming pernicious symptoms 
is, when in puncturing the lobe of the ear or finger 
for examination purposes, one finds that the blood is 
made to exude with great difficulty. In these in- 
stances the blood is dark, it clots quickly, and smears 
unevenly. This is an indication that the circulation 
is already embarrassed in the capillary system from 
blocking by the parasites or by the weakening of the 
circulatory organs from toxins. The clinical sym- 
ptoms may now be correlated with these findings in 
the blood examinations for further aid in the indica- 
tion for increasing the dosage of quinine. It was 
stated under the head of “symptoms in malaria,” that 
certain mental aberrations manifest themselves before 
the onset of active pernicious symptoms. These 
mental aberrations are, the inability for consecutive 
thought, difficulty in recollecting events in the illness, 
or at times moroseness, or an unwillingness to make 


any mental effort, and at other times there will be 


vague wanderings away from the bed, and so on. 
These clinical symptoms, in conjunction with the 
blood findings already noted, such as the richness of 
the parasites in the smears, or the presence of sporulat- 
ing forms and crescent bodies, always indicate that if 
quinine is not pushed, the illness will eventuate in an 
active pernicious attack. The absence of these symp- 
toms, even with large numbers of parasites, indicates 
that the case will probably pursue an average course, 
and one may begin the treatment with average doses 
of quinine, but ready at all times to increase the dosage 
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if untoward symptoms arise; but, on the other hand, 
if these mental symptoms are present, although there 
may be only a moderate-appearing infection, one should 
push the treatment boldly. In these cases with grave 
symptoms, though not yet quite pernicious, quinine 
should be administered in quantities of 45 or 60 gr. 
for the first twenty-four or forty-eight hours. Where 
active pernicious symptoms are already present when 
the patient comes under observation, the larger doses 
of 80, 90, or even 120 gr. are indicated to be given 
but only for the first twenty-four hours. In those cases 
with the embarrassed circulation, I have always looked 
upon this condition as an indication for intravenous 
injections of quinine, also in as large doses as can be 
given in proper dilution, usually 20 gr. in 10 c.c. of 
water. Intravenous injections are now practised by 
Dr. W. M. James, in Ancon Hospital, in large dilu- 
tions, somewhat after the method of salvarsan injec- 
tions. I have had no experience with this method. 

The Time of the Day to Administer Quinine.—In 
Ancon Hospital it had been a routine practice to 
administer quinine in 10-grain doses three times a 
day, while in Colon Hospital the practice, as intro- 
duced by Brem [2], has been to administer quinine in 
15-grain doses at 6 and 11 am. Both of these 
practices have been equally satisfactory clinically, 
but I am nevertheless partial to the twice-a-day 
method, with both doses given in the forenoon. It 
has the advantage of being less troublesome to the 
patient, and as a majority of the cases of malaria 
have their paroxysms in the forenoon, the twice-a-day 
method has the added advantage of putting the 
quinine into the circulation in greatest concentration 
at about the time that sporulation most frequently 
occurs, thus permitting the quinine to act most effec- 
tively on the young organisms. But when it becomes 
necessary to increase the dosage to 45 gr. a day, or 
more, it is then not feasible to continue ‘the adminis- 
tration in twice-a-day doses. Under such circum- 
stances I usually administer for the 45 gr.a day 
three 15-grain doses during the day, or for the 60 gr. 
a day four 15-grain doses. For quantities above this. 
quinine is administered in 10-grain doses every two or 
three hours as the case seems to indicate. 

The Methods of Administering Quinine.—I shall 
here discuss briefly the methods of administering 
quinine. Such a discussion would hardly require the 
space if it were not for the fact that a general impres- 
sion seems to prevail, that when quinine is admin- 
istered hypodermically it has a like potency, and acts 
in the same degree of efficiency as the other highly 
soluble drugs such as strychnine or morphine, when 
administered in this manner. This assumption thus 
makes the hypodermic method of administering 
quinine the method of choice when one is desirous of 
putting quinine into the system in the greatest 
quantity in the least time. I suppose this idea is 
deduced from the fact of the prompt and full effect 
produced by hypodermic injections of the soluble salts 
of the more powerful drugs which can be administered 
in minute doses. But with quinine the case is hardly 
similar. Quinine is not very soluble at best, and the 
quantity administered is enormous when compared to 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


299 


the very soluble salts that are usually administered 
hypodermically. To a certain extent it is found that 
quinine when administered hypodermically follows 
the rule of the other soluble drugs when administered 
in a like manner, in that it appears in the urine more 
quickly than when administered by the mouth, but it 
by no means follows that the full quantity of quinine 
injected is all absorbed, or, even if it is all absorbed, 
that it is absorbed rapidly. In fact, clinical experi- 
ence would lead one to infer that when quinine is 
administered hypodermically the full quantity is 
slowly absorbed, and in many instances scarcely 
absorbed at all. Rogers [3] has pointed out by com- 
parison of charts that the fever may not be checked 
as promptly by quinine administered hypodermically 
as when administered by the mouth, and Thayer [4] 
notes that a large percentage of the salt is precipitated 
in the tissues when it is administered hypodermically. 
Indeed, it is a too common experience after a hypoder- 
mic administration of quinine for one to be confronted 
by patients with deep-seated indurated painful masses 
at the site of the injection. These masses may remain 
for a week or more to slowly absorb, or finally, a 
certain per cent. of them break down by coagulation 
necrosis into large sloughing indolent abscesses, and 
this untoward event occurs in spite of all aseptic pre- 
cautions. Thus, it appears to me that while quinine 
administered hypodermically is our sheet anchor in a 
great many pernicious cases of malaria, it is neverthe- 
less not a method of election but a method of neces- 
sity. Therefore, I think when quinine is administered 
by the mouth and already in solution, it is even more 
efficacious than by hypodermic injection. I make it 
a practice to follow the method of administering 
«quinine by the mouth as long as the patient can be 
induced to swallow. Even when vomiting is a trouble- 
some problem, a little patience and a little persever- 
ance will be rewarded by surprisingly satisfactory 
results. By repeating the doses of quinine in 
small amounts, 10 gr. or so, after each rejection 
by vomiting, with such other symptomatic remedies 
as may suggest themselves, a small hypodermic injec- 
tion of morphia or hot sinapisms over the stomach 
for instance, one will find that the vomiting will cease, 
and that the patient can continue to take quinine 
with a fair degree of comfort. 

Intravenous Administration of Quinine.—Intraven- 
ous injection of quinine is, of course, unquestionably 
the most rapid and efficient means of administering 
the drug, but unfortunately this method is not with- 
out danger to the patient. Thayer [5] has reported 
a case in which death occurred immediately after the 
intravenous injection of quinine, and I have had one 


. case in which the symptoms became very alarming 


just at the close of the operation. In this case 
the pulse ceased to be perceptible at the wrist, the 
mucous membranes became cyanotic, and the re- 
spirations shallow and sighing. On account of the 
danger to the patient, I have been timid about adopt- 
ing this method, and have not used it except in cases 
in which I felt that no other means of administering 
quinine could be of any benefit, that is to say, I have 
used the method only as a last resort. My results, 
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therefore, have not been satisfactory. All the cases left no permanent ill-effects upon the hearing or 
of pernicious malaria in which I have used intraven- sight, and I have seen only one instance of quinine 
ous administration of quinine have died in from two amblyopia, and this occurred while the patient was 
to eight hours after the administration of the drug taking 30 gr. a day. In one case quinine in solution 
in this manner. Nevertheless, I am not condemning was administered, by accidentally overlooking a 
the method, and I think I could have made it perhaps patient, in 30 gr. a day doses for a period of seven 
of use to me if I had made a better selection of my months, at which time no ill effects could be noted, 
cases. : and the patient stated that he had long since ceased 
McGilchrist [6] has of late brought forward the to be troubled by ringing in the ears or other un- 
method of hypodermoclysis, thus using high dilutions pleasant symptoms. It was not unusual in my wards 
of the drug. This method has been used by James [7] in the press of heavy work to overlook patients in the 
in Ancon Hospital, and at first reported favourably, manner as stated, and allow them to continue on 
to be later abandoned. It was attended by too much quinine of 30 gr. & day for periods of two or three 
pain, and from the exhibition of James's charts, months. In these instances there was no apparent 
in which in some the temperature persisted for nine ill effect from the drug. 
days, I think that this latter method is not as effica- I have in this series of papers stated to the point 
cious as even the hypodermic method. of tediousness that if quinine is administered in 
The Prevention of Relapse.—I am beginning of late malaria in an efficient manner one may always 
to be inclined to the postulate that malarial parasites expect that the febrile course will be checked in 
become feebly "fast" to quinine when they are forced from one to five days. I have herein set forth 
to develop through several generations in weak dilu- what I consider the efficient administration of 
tions of the drug in the circulation. If this then is quinine. There are several adjuvants to quinine in 
true, interrupted periods of administering quinine is malaria which make for the efficiency of the treat- 
the proper method for preventing relapses. Experi- ment, and to obtain the best results one must insist 
ence has taught that interrupted periods of adminis- uponthem. The first of these is rest in bed during 
tration of quinine has at least this advantage, and the febrile stage, no matter whether the case is mild 
that is, that patients will in most instances persist in or severe. The second is restricted diet, and the 
this method of their own accord, when they will not third is prevention of continuous reinfection of the 
continue quinine in regular daily doses in quantities patient in his own surroundings. Thus, in our 
sufficient to be efficacious. Itis an old practicetoad-: hospitals here the patient is kept in bed until the 
minister quinine in interrupted periods of about one fever is completely controlled, and the diet during 
week interval. Marchiafava and Bignami[8], so far this time is always liquid. After the fever is com- 
as I am able to learn, were the first to adopt the pletely broken, the patient is allowed to be about the 
interrupted method of administering quinine in . ward in moderation, and soft diet is allowed during 
relapses, and they insist from their experience that this time, but it is served at the bedside. After from 
it is the best method for preventing the recurrences. two to several days on soft diet, according to the 
I have also found this method very efficacious when gravity of the illness, full diet is allowed, and the 
dealing with intelligent patients. I pursue the patients are permitted then to go about the wards as 
method in the following manner: from the last day they please until discharged. Routine doses of 
of the subsidence of the fever I have the patient quinine are of course continued during the entire stay 
count forward seven days, and make a note of the of the patients in hospital. 
date, and each seventh day thereafter is noted for In the preparation of these articles I have been 
six weeks, and preferably eight weeks. On the day confronted by a paucity of literature and have had to 
before the seventh day the patient is instructed to depend largely on current text-books. On account of 
begin quinine in full doses, usually 30 gr., and con- the richness in material and the completeness of the 
tinue it through the seventh or pivotal day, and con- work, I have drawn very liberally from “ Malaria in 
tinue it throughout the next day following. Then the Twentieth Century Practice of Medicine," 
discontinue until the next period, and thus continue William Wood and Company, New York, by Marchia- 
the treatment throughout the specified time. As I  fava and Bignami, to whom I wish to express my 
have already stated, to obtain results by this method profound obligations. I wish also to continue my 
presupposes intelligence on the part of the patient or thanks to Colonel W. C. Gorgas, Chief Sanitary 
his guardian. Officer, Isthmian Canal Commission, for permission 
Effect of Quinine in Large Doses.—As I have to publish these articles, and to thank Major Robert 
stated, the quantities of quinine we administer here E. Noble, M.C., U.S.A., Dr. S. T. Darling, and Dr. 
in our hospitals are larger than are usually adminis- W. M. James for encouragement and suggestions. 
tered in any other institutions, and I judge it will be 
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ACQUISITION OF ACID-FAST PROPERTIES 
BY A FILAMENTARY ORGANISM CULTI- 
VATED FROM AN ANIMAL INJECTED 
WITH A CULTURE OF  HANSEN'S 
'" BACILLUS.” 


By J. MARTINEZ SANTAMARIA, M.D. 
Bogota. 


On June 10, 1911, Dr. Bayon injected 1 c.c. of 
a saline emulsion of Kedrowsky's strain of leprosy 
intra-peritoneally into a white mouse. The animal 
was killed four weeks after; on necropsy numerous 
small white nodules were found on the surface of 
the various abdominal organs. Fragments of the 
spleen were taken with aseptic precautions, the 
piece in no case being bigger than a millet seed; 
these were placed on glycerine-agar. 

The microscopical examination of the inner 
organs showed in the liver and spleen deposits of 
the acid-fast organisms injected. The tubes so 
inoculated were placed in the incubator at 379 C. 
and two weeks afterwards a small whitish growth 
was noted between the edge of the fragment of 
spleen and the culture medium. This was found to 
consist of a non-acid-fast, branching filamentary 
organism, morphologically identical to the one 
cultivated by Dr. Bayon from a case of leprosy. 
The spleen particle was removed and the tube 
again placed in the incubator. As the culture, 
however, did not appear to thrive, it was trans- 
ferred to a tube of Dorset’s medium on the tenth 
day from the first observation of the culture. On 
this medium rapid multiplication took place. At 
the end of fifteen days the surface of the medium 
was covered with a white, creamy, smooth and 
moist growth. On microscopical examination it was 
found that though the branching, filamentary 
organism was absolutely non-acid-resisting, small 
granules, such as have been described by Kedrowsky 
in his original filamentary culture, could be seen 
scattered among the filaments and these granules 
had retained the earbol-fuchsin stain; in other 
words, we found here an exact counterpart of the 
appearances described by Kedrowsky in his original 
culture of leprosy. 

This examination was repeated fifteen days later 
and showed that these acid-proof granules had 
apparently increased in number, and, moreover, 
short, plump, elongated, acid-fast bacteria had 
made their appearance. They were, however, too 
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short to be called '' bacilli."' 
ever grew longer and definite 
detected. 

Now, fourteen months after the original culture, 
the original Dorset medium is reduced to à brown 
mass, where, alongside with the acid-fast rods, a 
long filamentary and branching absolutely acid-fast 
organism is to be found in great quantity. 

This series of observations show for the first time 
on an artificial medium the cycle of evolution from 
a non-acid-fast filamentary, branching organism to 
an acid-fast '' bacillus.’’ Similar results have been 
recorded by Kedrowsky, and later by Bayon in con- 
nection with the organism of leprosy after injection 
into animals, and I consider that these observations 
confirm the experiments of these authors, and show 
that the failure to cultivate the organism of leprosy 
was due to the fact that the cultures obtained from 
lepers (branching, filamentary, non-acid-fast organ- 
ism, and partially acid-resisting diphtheroids) were 
cast aside as contaminations before a complete and 
thorough study of their properties had been made. 


Later on they how- 
rods could be 





A FIBRO-SARCOMA IN A NATIVE OF 
CENTRAL AFRICA. 


By A. Yare Massey, B.A., M.D., C.M.Tor. 
Lusambo, Belgian Congo. 


IN April, 1911, a male native of about 25 years 
consulted me for a fungating growth on the vertebral 





Native with fibro-sarcoma on his back. Central Africa, 


line of the back. He was then in moderately good 
health, and said that the tumour had been growing 
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for more than a year. He was kept under observa- 
tion for three months, during which time the tumour 
increased in size about one-third. It was always 
nodular about the everted edges, the centre being 
soft, depressed, and bathed in pus, and bleeding at 
the slightest touch. The health of the patient 
became gradually worse, and when I operated his 
weakness was so great that he could scarcely stand. 
Under local anssthesia—eucaine and adrenalin by 
infiltration—the tumour was easily removed, and 
proved to be superficial to the spines of the verte- 
bre. It weighed 900 grm. Skin grafts were un- 
successful, but the surface was completely healed 
in three months, and in six months the patient was 
in robust health. An examination of the patient 
eighteen months after the operation revealed no 
indication of any return of the tumour. 

I am indebted to Dr. Bashford, of the Imperial 
Cancer Research, Queen Square, London, for the 
following report :— 

''" Fibro-sarcoma, in parts very cellular, having 
typical structure of a spindle-cell sarcoma, probably 
of slow growth because of scarcity of cell division. ' 

I may say that this native was a raw interior 
black, never having visited the coast. I believe it 
to have been purely a native tumour, and it is the 
only one of that character which has come under 
my notice during an experience of several years in 
Central Africa. 





NOTES OF A CASE OF SLEEPING SICKNESS 
FOUND ON THE HILLS, TWENTY-TWO 
MILES NORTH OF SERENJE, IN NORTH 
RHODESIA. 


By ALEXANDER Brown, M.B., Ch.B. 
Serenje. 


History.—A youth, aged about 18 years, born 
and brought up in Chimese’s village (six miles from 
Dr. Livingstone’s grave), left his home in 1908 and 
came to Serenje. There he was employed by the 
assistant magistrate, whom he accompanied on at 
least one journey to the Luangwa Valley. In 
1909 he became attached to a mission whose head- 
quarters were then at Serenje, and in the month 
of August of that year he went with a teacher on 
a journey round about his own country, viz., near 
Livingstone’s grave. In August of 1910 he accom- 
panied me on a journey across the Luangwa Valley 
to Nyassaland, travelling via Serenje, Kakumbi, and 
Fort Jameson. I cannot remember seeing ''fly ” 
on this journey, though I found them on a sub- 
sequent one when travelling the same route. In 
July of 1911 he made a journey direct to and from 
Broken Hill—a route on which there is no “‘ fly "' 
till near Broken Hill. In the present year he has 
been only a few miles from this station (Chitambo, 
near Serenje), and not, to my knowledge, in a 
'" fly " area. A case with such a history occurring 
on the hills, at an altitude of 4,800 ft. in a fly-free 
area, calls for some attention. 

The youth, Samuel Ngarande, came to my dis- 
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pensary on April 18, complaining of his left ear. 
His temperature was 101:49 F., and he looked rather 
ill, but he was a powerful and well-built youth. 
His ear had been suppurating. Heart and lungs 
were normal. His spleen was very much enlarged. 
The blood was negative for malaria. I had at the 
time several cases of sstivo-autumnal fever and 
suspected his case was the same, though I could 
not demonstrate the parasite which was readily 
found in the other cases. His ear was syringed, 
and improved, and he did not complain of it again. 
He was at the same time put on malarial treat- 
ment and his general condition seemed to improve, 
though the fever never went &way. He now in- 
sisted on returning to his work, which he did, but 
had to desist. He complained only of want of 
strength, but a tonic did not help him. As I 
was preparing to go on a journey I put him on to 
fresh quinine when just out from home. I was 
away almost a fortnight, and when I returned on 
May 19 I found him, if anything, worse. The 
spleen was distinctly larger. He complained of 
deafness, which I attributed to the quinine and 
which cleared when the quinine was stopped. I 


noticed a peculiar rough appearance on his abdo- 


men, which on a white skin might have been a 
rash. I had always noted him as a heavy-eyed 
youth, but now his upper eyelids were distinctly 
puffy. His breathing was rapid. His sublingual 
gland was swollen. Decubitus was characteristic of 
sleeping sickness. A former examination of neck 
glands had aroused no suspicion, now they were 
found distinctly enlarged, but not soft. There was 
great tenderness over the tibie. There was no 
albumin in the vrine. He complained of no pain, 
but merely of want of strength. 

On finding that the quinine had had no effect on 
the fever or on the spleen I made a fresh examina- 
tion of the blood. The fresh blood showed marked 
agglutination, but I found no trypanosomes in it. 
Stained specimens, however, very soon revealed the 
parasite. This was on May 22, a month after I had 
first seen him. 

Remarks.—This case seems to me to present 
several points of interest :— 

(1) The enlarged spleen which at this date (May 
28) reaches to the level of the umbilicus, and the 
tenderness over the tibis. | 

(2) The condition of the blood. Over 400 leuco- 
cytes were counted. The nuclei of the large and 
small mononuclears were frequently indented. The 
reduction of the polymorphonuclears was great and 
the number of abnormal cells seemed to me to be 
large. 


Polymorphonuclears 5 per cent. 

Large mononuclears Sis Bs 40 2: 

Small mononuclears i Vg 49 n 
Transitionals... xS Nai ie 10 » 

Abnormal 2 vos s 10.5  ,, 
Eosinophiles ... E sss e 1 i 

Mast cells  ... i is $us 1 » (nearly) 


In connection with the enlarged spleen, the 
microscopical evidence for malaria was so scanty 
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that I am inclined to think that the enlargement 
is due to the trypanosomiasis. 

(3) The Parasite.—It showed, as usual, variation 
in morphology. The most notable difference which 
caught the eye at once was the square posterior end. 
The percentage was much greater than in any 
cases seen previously. Eighty-seven were counted. 
Of these, forty-two had the posterior end square, 
or nearly square. Thirty-two had various forms, 
from a blunt-rounded to a very sharp-pointed 
posterior end. Thirteen were doubtful, the ends 
being hidden by corpuscles, &c. Some had the 
posterior ends of a snout form; some were angular. 
A short or absent flagellum, which I have seen in 
my previous cases, I have not observed in this. 
The blepharoplast was generally some distance from 
the posterior end, but sometimes, in the pointed 
variety, was quite terminal. The nucleus was 
generally about the middle. 

(4) The Source of Infection.—The nearest ‘‘ fiy” 
to us is about twenty miles away. There are four 
possible explanations :— 

(a) That trypanosomiasis is endemic in the blood 
of some people. 

(b) That infection occurred in the Luangwa Val- 
ley. The length of time since the patient was 
there is against the theory of the virulence of 
T. rhodesiense, if it is that parasite. (He has not 
been in the Valley since 1910.) 

(c) That he got it when travelling round his own 
home in 1909; but the history of the present illness 
is against it being of a chronic nature. If it is 


T. rhodesiense the same argument holds against. - 


If it is T. gambiense there may be a focus of in- 
fection in that region, viz., near Livingstone 's 
ave. 

(d) That he has been infected here. 

Against I will only say that biting flies are con- 
spicuous by their absence almost all the year round. 
But biting flies like Stomozys can always be found 
at the cattle kraal. 

For a carrier of the infection here, there are, in 
addition to the stomoxys, bugs, ticks, and cock- 
roaches, &c., as possibilities. 

For a possible source of infection we have the 
following :— 

(1) A dog was kept here for some days which 
had contracted trypanosomiasis when crossing the 
Luangwa Valley. "When this was suspected and 
discovered the dog was killed. This was in 1910. 
I have re-examined the trypanosome of the dog and 
find no resemblance in the parasite to that in the 
present case. It is extremely improbable that this 
has anything to do with the present case. 

(2) The hut in which the boy was living until a 
few months ago is close to a cattle kraal. The 
cattle, however, have never shown any sign of 
sickness, apart from being off colour now and again 
for a day or so. 

(3) Several individuals have died of sleeping 
sickness on this station. One or two of these at 
first slept on the station (one, a European, in my 
own bed for a week) until huts could be built for 
them some distance away. The last sleeping sick- 


ness case died in September, 1911. This present 

case has never slept in any of the huts in which 

these lay. 

TREATMENT OF SOME CASES OF HUMAN 
TRYPANOSOMIASIS BY SALVARSAN AND 
NEO-SALVARSAN.* 


By Professor AYRES KOPKE. 
Tropical Medical School, Lisbon. 


In his first works on the treatment of sleeping 
sickness by atoxyl, presented to the Fifteenth 
International Medical Congress in Lisbon in April, 
1906, Kopke called attention to the fact that try- 
panosomes having invaded the cerebrospinal fluid 
remained there, notwithstanding the use of atoxyl 
in doses of 14 grm. in each injection, and repeated 
several times. 

Subsequent investigations have confirmed his 
ideas. In his account at the Congress of 1909 in 
Budapest, he concluded, from a long study of 
patients, that atoxyl, even when used with other 
medicaments, cannot make the trypanosomes dis- 
appear from the spinal fluid, and that the patients 
die after a period of calm (without symptoms). 

Kopke divides the patients into two classes: 
those who have the trypanosomes in the cerebro- 
spinal fluid, and those who have not. 

His observations show that the want of result is 
due to an insufficient dose of atoxyl or when the 
nervous injuries are irreparable. 

Professors Laveran and Mesnil think it improbable 
that & medicament can extend into all parts of the 
system. Professor Kopke had also this doubt, but 
persisted because of the good results in the treat- 
ment of meningitis by atoxyl. 

It was expedient, therefore, to find a medicament 
of a greater diffusibility and having a more direct 
anti-parasitic power which might operate in cases 
having flagellates in the cerebrospinal fluid. 

The discovery of salvarsan by Professors Ehrlich 
and Hata brought the hope that it might be better 
than atoxyl, but neither alone nor with colouring 
matter can patients with trypanosomiasis be cured 
whose nervous centres have undergone alterations, 
neither does it cure all cases in the first period of 
infection. 

Professor Kopke experimented with salvarsan in 
patients in whom the cerebrospinal fluid showed 
flagellates, using salvarsan by intravenous injec- 
tions. The doses were from °3 to ‘6 grm., except 
in a boy of 10 years, who had a dose of -1 and 
15 grm. The injections were repeated with eight 
to ten days' interval, the total number being 
generally three. Two patients received seven in- 
jections. 

Of fifteen patients treated thus ten died. Of the 
five living one had two hemiplegic attacks of the 
right side with aphasia ; the paralytic fits passed off, 
but the patient drags the right leg a little and speaks 
with difficulty; besides, he has occasional epilepti- 
form manifestations; he seems bound to succumb 
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Congress in London, August, 1918. 
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to the illness. Of the four left one has been with- 
out symptoms, and no trypanosomes have been 
found for one and a half years after treatment. It 
would seem that patients who have nervous sym- 
ptoms, somnolence, tremblings, &c., do not show 
as good results with sulvarsan as with atoxyl. 

In another patient death followed an injection of 
'6 grm. It was an advanced case, with accentuated 
nervous manifestutions and a precarious mental 


state. As no favourable results were obtained with 
'9 to 'ó grm., ‘6 grm. were given. This was 


followed by increased trembling; the temperature 
was 40:839 C.; epileptic fits were followed by coma 
und death twenty-four hours after the injection. 

Wilhelm Wechselmann has made a solution of 
neo-salvarsan (1°5 the 100) with a maximum dose 
of 7 c.c. 

Professor Kopke tried a rather advanced case of 
sleeping sickness with 10 c.c. of a solution of neo- 
salvarsan (1:5 a 100) within the arachnoid by lumbar 
puncture. In a few hours afterwards the patient 
had trouble in the lower limbs, tremblings, and an 
axillary temperature of 38° C. 

One patient after injections died four and a half 
inonths after infection. 

Another patient had three injections of 45 grm. 
of neo-salvarsan; after eleven days he had severe 
symptoms, and died—mad—some three months 
after the last injection. 

As cases treated by neo-salvarsan injection, arach- 
noidian only, or followed by intravenous, or by intra: 
venóus alone, have not got better, it seems that the 
use of this medicament has been rather prejudicial. 
So UAI MOSS did not disappear from the spinal 

uid. 


CONCLUSIONS, 


Salvarsan used in intravenous injections does not 
cause the trypanosomes to disappear from the 
cerebrospinal fluid in patients suffering from sleep- 
ing sickness. Like atoxyl, it makes the flagellates 
disappear rapidly from the blood and lymphatic 
areas, but it seems too soon to be able to say 
whether this disappearance is lasting. 

Injections of neo-salvarsan within the arachnoid 
by spinal puncture do not destroy the trypanosomes 
under the meninges, and are not exempt from 
inconveniences. 


—————— 9» —————— —— 
THERE are 3,213 women studying in the univer- 


sities of Germany; of this total 702. are studying 
medicine and 17 dentistry. 





OPIUM was grown in China 400 years ago. The 
habit of smoking opium made its way into China from 
Java by way of Formosa in the 17th century. In 
1911, when the British Government undertook to 
gradually lessen the supply from India, the Indian 
total represented only one-seventh of the amount 
consumed in China. 
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MANIFESTATION INTERNATIONALE EN 
L'HONNEUR DE SIR PATRICK MANSON, 
F.R.S., G.C.M.G. 


LEs magnifiques progrès réalisés, depuis moins 
de vingt ans, dans la connaissance des maladies 
des pays chauds, sont dus, pour une trés grande 
part, à Sir Patrick Manson ou à son initiative. La 
création des écoles ou instituts de médecine tropi- 
cale, ces foyers si actifs et si utiles d'enseignement 
et de recherches, est due encore à son action bien- 
faisante. En ces questions, il a été un initiateur 
de genie. 

Les soussignés, persuadés que Sir Patrick Manson 
a rendu à la science et à l'humanité les plus 
eminents services, ont pensé que l'heure était venue 
de témoigner à l'illustre savant anglais leur vive 
admiration pour son cuvre; en méme temps que 
leur respectueuse affection pour sa personne. Ils 
ont voulu provoquer en son honneur une manifesta- 
tion internationale, à laquelle pussent prendre part 
tous ceux qui connaissent ou admirent Sir Patrick; 
tous ceux qui ont passé par l'Ecole de Médecine 
tropieale de Londres, ou par les écoles et instituts 
similaires; tous ceux qui, sans avoir été en relations 
plus ou inoins directes avec lui, savent cependant 
limmense portée de son ceuvre et désirent lui 
témoigner leur estime et leur reconnaissance, 

Dans ce but, il est ouvert une souscription 
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internationale, à l'effet d'offrr à Sir Patrick 
une médaille d'or à son effigie. Cette médaille 
aura la forme d'une plaquette, mesurant environ 
7 centimétres de haut sur 5 de large. Elle sera 
l'eeuvre du Dr. Paul Richer, Membre de l'Institut et 
de l'Académie de Médecine, Professeur d'anatomie 
à l'Ecole des Beaux-Arts. Tous ceux qui connais- 
sent le fin talent et l'élégante exécution de ce savant 
médecin, doublé d'un trés grand artiste, peuvent 
etre certains que son ceuvre nouvelle sera digne, en 
tous points, de ses devanciéres et de Sir Patrick. 

Les souscriptions sont recues: 

1° Chez Mr. James CaNTLIE, directeur du Journal 
of Tropical Medicine and Hygiene, 140, Harley 
street, à Londres, W.; 

1° Chez Messieurs AssELIN et Houzrau, éditeurs 
du journal, Archives de Purasitologie, place de 
l'Ecole de Médecine, à Paris. 

On peut adressser les souscriptions par bon de 
poste, mandat postal ou chéque.  Aueune limite 
n'est fixée. 

Tout souscripteur de 25 francs (£1) recevra un 
exemplaire en bronze de la plaquette. 

Tout souscripteur de 50 francs (£2) recevra un 
exemplaire en argent patiné. ' 

En vue de ces envois, dont un grand nombre 
devront étre dirigés vers les pays étrangers, les 
souscripteurs sont instamment priés d'écrire trés 
lisiblement leur nom, leurs prénoms ou initiales, 
leur adresse, ainsi que toutes les indications néces- 
saires. 


[Translation from the French Tezt.] 


INTERNATIONAL MANIFESTATION 1N Honour or 
SIR PATRICK Manson, F.R.S., G.C.M.G. 


THE magnificent progress made in less than 
twénty years in the knowledge of tropical diseases 
Is due in great measure to Sir Patrick Manson, or to 
his initiative. The foundation of tropical medical 


schools or institutions, those homes of learning and © 


energy, is also owing to his beneficent work. 
In these matters he showed the genius of the 
master. 

The undersigned, convinced that Sir Patrick 
Manson has rendered the most eminent services to 
science and humanity, think that the time has come 
to prove to this illustrious British genius their great 
admiration for his work and their respectful affection 
for himself. 

They desire to promote in his honour an inter- 
national manifestation, in which those who have 
known and admired Sir Patrick can take part; also 
those who have passed through the medical schools 
of London, or other similar institutions, and those 
who, without being closely connected with him, 
yet knowing the immense importance of his work, 
may desire to show their esteem and gratitude. 

For this purpose an international subscription has 
been started, with the intention of presenting Sir 
Patrick Manson with a gold medal béaring his 
effigy. The medal will have the form of a plaque, 
measuring about 7 x 5 em. It will be the work 
of Dr. Paul Richer, Member of the Institute and 


‘Ecole 
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Academy of Medicine, Professor of Anatomy at the 
des Beaux-Arts. Everyone is acquainted 
with the talents and elegant work of this learned 
doctor and great artist. It is certain that this new 
undertaking will be worthy in every respect of its 
predecessors and of Sir Patrick Manson. 

Subscriptions will be received by :— 

(1) Mr. James Cantlie, Director of THE JounNaL 
OF TROPICAL MEDICINE AND HyGIENE, 140, Harley 
Street, London. 

(2) Messieurs Asselin and Houzeau, Editors of 
the Archives de Parasitologic, Place de l'Ecole de 
Médecine, Paris. 

Subscriptions may be sent by money or postal 
orders, or cheque. There is no fixed sum. 

As many subscriptions will come from abroad, 
it is requested that subscribers write their names 
and addresses clearly, giving full postal instructions. 

The work of Professor Paul Richer is completed, 
but a few months are still required for the final 
preparation of the medals. Nevertheless the Com- 
mittee did not wish the exceptional opportunity of 
the International Congress in London to pass with- 
out testifying their respectful sentiments and 
admiration for Sir Patrick. 

A bronze medal, faithfully reproducing the 
original design has been cast, and was presented 
to Sir Patrick Manson on August 11, 1918, by 
Professor Blanchard at the Tropical Medical Section 
of the Congress. The attendance was very large 
and the ceremony most striking. 

Until the medals destined for the subscribers are 
cast and distributed the subscription lists will 
remain open and all new subscribers will be gladly 
received. | 

All subscribers of £1 (25 francs) are entitled to 
a bronze medal. 

All subscribers of £2 (50 francs) are entitled to a 
silver-plated medal. 





MEMBRES DU COMITÉ D'INITIATIVE. 

Col. Arcock, F.R.S., Arthropodologist, London 
School of Tropical Medicine. 

Sir THoMas Cuirrorp ALLBUTT, K.C.B., F.R.S., 
University of Cambridge, England. 

A. BaLroun, Director-in-Chief of the Wellcome 
Bureau of Scientific Research, Woodcote, Churt, 
Surrey, England. 

Tn. Barrois, Professeur à la Faculté de Médecine 
de Lille. 

R. BLANCHARD, Professeur à la Faculté de Méde- 
cine de Paris. 

_ EM. BRuMPT, Agrégé à la Faculté de Médecine 
de Paris. 

Sir T. LAuDER Brunton, Bart., F.R.C.P., F.R.S., 
London. 
nd CALKINS, Professor in Columbia University, 

Van CAMPENHOUT, Professeur à l'Ecole de Méde- 
cine tropicale de Bruxelles. 

J. CANTLIE, London. 

A. CASTELLANI, Director of the Clinique of Tropi- 
cal Diseases, Colombo, Ceylon. | 
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A. CELLI, Professeur à l'Université de Rome. 

O. Cruz, Directeur de l'Institut Oswaldo Cruz, 
à Rio de Janeiro. | 

lünLEBORN, Professeur à l'Institut de Médecine 
navale et tropicale, à Hambourg. 

J. Guiart, Professeur à la Faculté de Médecine 
de Lyon. 

A. KorkEe, Professeur à l'Ecole de Médecine 
tropicale de Lisbonne. 

LE Dantec, Professeur à la Faculté de Médecine 
de Bordeaux. 

R. T. Leer, Esq., Helminthologist, London 
School of Tropical Medicine. 

Sir WILLIAM  LEISHMAN, 
London. 

G. C. Low, Professor of Parasitology, King's 
College, London. 

Fr. S. MoNTIicELLI, Professeur à l'Université de 
Naples. 

G. NEUMANN, Professeur à l'Ecole vétérinaire de 
Toulouse. 

G. H. B. NEwnaw, Director of School of Tropical 
Medicine, London. 

Professeur NicoLLE, Directeur de l'Institut Pas- 
teur de Tunis. 

Professeur NocHT, Directeur de l'Institut de 
Médecine navale et tropicale, à Hambourg. 

Professor Novv, at the University of Michigan, 
Ann Arbor, Mich. 

G. H. F. NurTaLL, F.R.S., Professor in the 
University of Cambridge, England. 

WM. Oster, F.R.S., Professor in the University 
of Oxford, England. 

Ep. PERRONCITO, 
Turin. 

A. PLEHN, Professeur à l'Université de Berlin. 

A. HaiLLIET, Professeur à l'Ecole vétérinaire 
d'Alfort. 

Sir RoNarLp Ross, Professor in the School of 
Tropical Medicine, Liverpool. 

E. Roux, Directeur de l'Institut Pasteur de Paris. 

liver, Médecin général de la Marine, Germany. 

L. W. Samson, Lecturer, London School of Tropi- 
cal Medicine. 

F. M. Sanpwitu, Vice-President of the Society 
of Tropical Medicine, London. 

A. E. SuiPLEY, Dean of Christ's College, Cam- 
bridge. 

W. J. R. Simpson, Professor of Hygiene, King's 
College, London. 

C. W. Srites, Hygienic Laboratory, U.S. Public 
Health and Marine Hospital Service of Washing- 
ton, D.C. 

A. TueILer, Director of Research in Veterinary 
Medicine, Pretoria, Transvaal. 

H. B. Warp, Professor in the University of 
Urbana, Ill. 

WELcH, President of the American Medical 
Association and Professor in the University of 
Baltimore. 

C. M. Wexyox, Protozoologist, School of Tropical 
Medicine, London. 

H. Ziemann, Médecin d'Etat-major de la Marine 
allemande. 


F.R.S., R.A.M.C., 


Professeur à l'Université de 


Annotations. 


Coccidioidal Granuloma.—Carsons and Cummins 
report another case of this interesting condition in 
the Journal of the American Medical Association, 
July 19, 1913. Clinically the case resembled 
typhoid fever and was diagnosed as such. At the 
autopsy, however, the true nature of the case was 
revealed. 

The patient had lived in the San Joaquin Valley 
and had presented no skin-lesions to account for 
his infection. Although tuberculin reactions were 
negative, he was strongly suspected of being tuber- 
culous when he was first seen in August, 1912. 
Marked hoarseness was then present. Wasser- 
mann’s reaction was negative. In February, 1913, 
he was apparently suffering from typhoid. At 
necropsy the lesions appeared to be those of miliary 
tuberculosis, the largest lesions being present in the 
spleen. For their size, however, the splenic lesions 
appeared rather firm for tuberculosis. Micro- 
scopically, there was no difficulty in demonstrating 
the Oidium coccidioides (Ophüls) in the various 
organs. These were most numerous in the spleen. 
It was unfortunate that a complete necropsy was 
not performed, especially to determine, if possible, 
the character of the early laryngeal lesion. 








Round Worms simulating ÁAppendicitis.—Kelly in 
the Australasian Medical Gazette, June 21, 1913, 
reports the case of a boy in whom the presence of 
round worms simulated appendicitis. The clinical 
signs present were as follows. Temperature on ad- 
mission 100°, pulse 106, looking pale and ill, and 
complaining of pain in his belly. Tongue coated 
but moist, had vomited once. Bowels had been con- 
stipated for some time. Heart, lungs and urine 
normal. Rigidity of the right rectus muscle with a 
very tender spot on pressure in the appendix area. 
An operation for the removal of his appendix was 
decided on. At this the organ was easily found. It 
was slightly reddened, but there were no evidences of 
previous trouble. It was removed. As its condition 
could not possibly account for the acute symptoms, 
further examination was made, and a coil of small 
intestine was found to have a peculiar whip-like feel 
about it. This was pulled out, and was seen to be 
intensely congested and inflamed, and with some flakes 
of lymph on it. Three or four round worms could be 
felt, and also seen to move init. They occupied about 
eight inches of the bowel, and were lying lengthwise 
and all together. It did not seem wise to open the 
bowel and remove them, nor yet to crush them, as one 
could not say what symptoms might follow the 
crushing. Had the worms been near the cecum it 
would have been an easy matter to push them along 
and remove them at the appendix stump, but they 
were at least three feet away. The bowel was 
replaced, and the abdomen closed. Three days later, 
whilst still on a liquid diet, the patient was given lgr. 
of santonin and 6gr. pulv. scam. co. followed in six 
hours by castor oil, and two round worms, each about 
ten inches long were passed. Two days after this, 
gantonin was again given, and two more worms were 
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passed. Santonin was administered again on the 
sixth day, but there was no result. After this the 
patient gained weight, and quickly recovered. 





Tropical Bubo.—In the Australasian Medical Gazette, 
May 10, 1913, Triado writes on the etiology of this 
condition. In the last nine years he had seen fifty 
cases and admits that he cannot yet give any opinion 
as to their etiology. The only distinctive feature he 
found in every case was that there had been sexual 
connection between aboriginal women and white men. 
Also, all the cases have been in white males, no cases 
being seen in natives. In every case the man was 
single, except one, and this one was living away from 
his wife, and admitted sexual connection with native 
women. In twenty-seven cases the left inguinal 
glands were affected, and in the remaining twenty- 
three the right. Thirty-seven out of fifty had had 
gonorrhcea on some previous occasion and of vary- 
ing duration. Two cases had had both gonorrhea 
and syphilis, in the past. One case was under 
treatment for syphilis, and had a bubo also at the 
time of beginning treatment. Six months later all 
external signs of syphilis had disappeared, but the 
bubo still existed, and was discharging slightly. The 
size of the buboes varied at time of removal up to 
the size of an ordinary hen’s egg. Fifteen of the 
earlier cases were examined bacteriologically, and 
the results failed to show any definite distinctive 
micro-organism. 

After removal the. glands were all distinct, with 
distinct softening in the centre of all of them, and 
the more superficial ones the most softened.  Peri- 
adenitis varied according to the length of time that 
elapsed since the beginning till their removal. All 
the cases had a somewhat similar clinical course. 
The earlier cases Triado treated symptomatically by 
painting with iodine, a certain amount of rest, and 
regulation of general health. The buboes in these 
cases, after varying periods from two to six months, 
became more painful and tender, and showed signs 
of softening, as also did the overlying skin. In 
every case the inguinal glands affected were swollen, 
slightly tender, but distinct from each other. Sub- 
sequently, after varying periods, the most superficial 
glands showed signs of softening and a tendency to 
burst through the skin. 

In the larger buboes patients complained of tight- 
ness in the groin, and an inability to walk quite up- 
right, without certain, though not much, pain. This 
pain was not noticeable if the patient walked with his 
leg slightly flexed on the thigh. 

In five of the cases, on which Triado subsequently 
operated, the swelling had been in existence over 
twelve months; and the swelling in the period had 
varied in size. Sometimes during the above time 
the bubo was larger, and at other times smaller. In 
the above five cases there had been a continual dis- 
charge, and after spontaneous bursting through the 
skin, of small amounts of pus for over six months. 
Periadenitis occurred in all cases which had been in 
existence over two months. 

The diagnosis of these buboes from syphilitic and 
gonorrhceal buboes offers no difficulties, their history 


and clinical course being quite different from gonor- 
rhea and syphilis. 

Gonorrheal buboes show early tendency to sup- 
puration, and spontaneous bursting through the 
overlying skin if not early incised. In syphilis the 
bilateral distribution and the characteristic hardness 
of the bubo and other signs make the differential 
diagnosis easy. In all Triado's cases the tropical or 
climatie buboes were unilateral, and up to the present 
none have developed any bubo on the opposite side. 

After the first few cases the only treatment adopted 
has been complete removal in one mass of the whole 
of the affected glands, the earlier the better, as the 
cavity left in the groin is smaller. Occasionally com- 
plete removal in one mass appeared too difficult, so 
thorough curettage was adopted. After removal the 
whole cavity in the groin is swabbed with pure 
carbolic acid. The length of time for the cavity to 
fill up varies, according to the size of mass removed, 
but never more than five weeks, and this only in the 
largest cavities. 

The after-treatment, carried out by the patient, 
consists of keeping the parts well washed with soap 
and water, and the plugging of the cavity with gauze 
changed twice a day. In no case was there any 
after-trouble, though all the patients after the first 
fortnight resumed their ordinary avocations. 

Reports received five years afterwards showed that 
the results of the operation had been perfect. 





Blackwater Fever.—Lovelace, in the Archives of 
Internal Medicine (vol. ii, No. 6, June 15, 1913), 
writes on the etiology and treatment of blackwater 
fever. He bases his observations upon a study of 
514 cases treated by American physicians in the 
hospital of the Madeira-Mamore Railway Company, 
Porto Velho, Brazil, between January 1, 1908, and 
November 27, 1912. 

He considers the subject under the following 
headings: (1) The relation of the disease or con- 
dition to malaria; (2) its relation to a particular 
species of malarial parasite; (3) its relation to 
quinine; (4) its racial and personal incidence. 

Under treatment, he discusses: (1) The results 
of treatment with quinine; (2) the results of treat- 
ment without quinine; (3) the general treatment of 
the condition, and (4) the relation of the quinine 
prophylaxis of malaria to blackwater fever. 

After an analysis of the 514 cases the author 
reaches the following conclusions :— 

That there exists a deplorable confusion as to the 
cause and treatment of blackwater fever, but as 
far as may be indicated by his series of cases, 
malarial infection stands in a direct causal relation 
to it. 

Blackwater fever is not due to a particular species 
of malarial parasite. 

Quinine, in large or small doses, was, in his 
series, an invariable antecedent of the hemoglo- 
binurie condition, and under no circumstances 
should it be given to a blackwater fever patient 
during the period of hemoglobinuria, nor for several 
days thereafter. The effect of the paroxysm of 
hemoglobinuria is itself that of a drastic, but 





temporary, therapeutic agent, decimating the 
malarial purasites in the patient’s blood much as a 
single intravenous Injection of salvarsan decimates 
the spirochetes of syphilis in the lesions of that 
disease. 

Measures which sustain the blood-pressure are 
urgently indicated during the period of hsmoglo- 
binuria. Of these, normal saline solution given by 
the bowel, subcutaneously or intravenously, is the 
chief. Digitalis and caffein ure of decided value. 

The prophylaxis of malaria is the prophylaxis of 
blackwater fever. 

[Workers on blackwater fever will not fail to 
notice that there is nothing new in the above. 
The old difficulties remain just as they did twelve 
years ago. A perusal of the past literature of the 
disease would be of value and instructive to those 
about to write upon it in the future.] 

————— 2, —— — — 


Abstract, 


THE PROCEEDINGS OF THE SECOND ALI. 
INDIA SANITARY CONFERENCE HELD 
AT MADRAS, NOVEMBER 11 to 16, 1912.* 
NoTE ON SANITATION IN ÍNDIA. 
By Cuarves N. MANDY. 
Executive Engineer, Poona Drainage and Water Supply. 





SANITATION is a science but recently introduced 
into India, and is therefore not in a very advanced 
state. 

Some progress has been made with urban sanita- 
tion which presents no great difficulty in carrying 
out, but as it entails a considerable increase in the 
current rate of taxation in most towns, Government 
has to recognize that progress must be slow and 
measured by the strength and character of the 
public opinion they have to rely on in support of 
sanitary measures. In India, therefore, as else- 
where, the carrying out of sanitary works is now 
much more a question of available expenditure than 
of knowledge. Rural sanitation has made no pro- 
gress, in fact it barely exists, and is a question of 
magnitude and difficulty. As a general rule the 
only way to improve rural sanitation is to remove 
the sites and construct new villages, laid out on 
proper principles with protected water supplies. 

The origin of sanitation dates back some seventy- 
five vears, when an Act was passed in England, and 
at a later date in India, about fifty years ago, for 
registering births and deaths. From the statisties 
thus made available, it was soon made evident that 
the annual death-rate per thousand—the most con- 
venient standard of expressing the general state of 
the publie health—varied considerably in different 
localities and under different conditions, and the 
fact soon became established that the death-rate 
depended broadly on two sets of cireumstances— 
circumstanees such as climate, clothing, feeding, 
local habits and customs, and others which cannot 
be brought under direct control by legislation, and 
must always be controlled by the individual; and 
circumstances such as conservancy, drainage, water 














* Simla: Government Central Branch Press, 1913. 
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supply, prevention of nuisances, &c., which can be 
brought under legislative control. It is estimated 
by sanitarians, that by the adoption of proper modes 
of life on the part of both individuals and com- 
munities a great number of existing diseases might 
be abolished and the annual death-rate considerably 
reduced. Therefore, with this end in view, it has 
been found necessary to introduce sanitary legis- 
lation. 

Modern sanitary legislation is based on the broad 
general principle that every member of a com- 
munity is entitled to protection in regard to his 
health, which protection should be so exercised as 
not to interfere with the similar rights of others, 
nor be injurious to the community in general, and 
has therefore been introduced to provide for the 
co-operation and the combination of communities 
to carry out sanitary works in the general interest, 
requiring large outlays of capital which could not 
be compassed by individuals, and also to guard 
against the publie health being endangered by the 
action of individuals. 

The law has conferred certain well-defined duties 
on Municipal Boards with regard to sanitary works 
and the powers necessary to enable them to carry 
out these duties. It has also provided an effective 
control in these matters and enabled such control to 
be exercised by the public and ratepayers as well as 
by Government. The passing of sanitary laws, 
however, and the granting to & certain department 
the power to enforce such laws, will not ensure 
good publie health unless the public at large sup- 
ports those laws intelligently. In England very 
considerable trouble was experienced in introducing 
sanitary measures. Even at the present day num- 
bers of convictions take place for neglect of regu- 
lations and for positive nuisances in large towns, 
and the people still require supervision and at times 
coercion to make them attend to their own best 
interests. In India, therefore, where the habits 
and prejudices of the people, their religious observ- 
unces and apprehensions, and other conditions are 


so widely different to what obtain in England, and 


Europe generally, it is no wonder that sanitary 
reforms and works are looked upon with suspicion 
and distrust, and unless some palpable benefit can 
be realized and appreciated by these people, the 
introduction and carrying out of such reforms and 
works is a matter of much difficulty and opposition. 

The majority of Municipal Boards in India are 
dependent on the advice of Government officials in 
sanitary matters, as they have with a few excep- 
tions, no independent professional agency to assist 
them in the preparation of sanitary projects. In 
such cases, the projects are prepared by the 
sanitary engineers to the Local Governments, and 
after approval by the Sanitary Boards, submitted 
to the Local Governments for sanction. To make 
these Municipal Boards fully acquainted with the 
facts for which they are responsible and to stimulate 
them to greater efforts, it is necessary that clear 
periodical statements of the vital statistics of the 
locality should be supplied, in the fullest detail. 
Programmes of sanitary works should also be pre- 
pared under the chief heads of :— 
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(1) Conservancy, including the removal of refuse. 
(2) Filling up of insanitary tanks and cesspools. 
(3) Latrine accommodation and public urinals. 
(4) Drainage. 

(5) Water supply. 

(6) The improvement of overcrowded areas and 
of buildings with defective lighting and ventilation. 

These projects of sanitation should be carefully 
prepared with reference to local circumstances and 
the resources of the Boards concerned. 

The neatness and cleanliness of the appearance 
of a town depend on the methods in which the 
conservancy is carried out and on the way in which 
rubbish is collected by the householders for removal 
by municipal carts. In many cities the rubbish is 
freely shot out into the street at certain hours, and 
the provision of the Municipal Act, with regard to 
the establishment of proper depóts for the deposit 
of rubbish by house occupiers, has become a dead- 
letter. 

In most cases, all practical purposes will be met 
by providing that rubbish is to be stored outside 
the premises at certain hours in baskets or boxes 
of suitable size which require simply to be emptied 
into carts, which would be sent round once or 
twice daily for purposes of removal to either in- 
cinerators or depóts outside the city limits. In 
small towns with populations below 200,000, 
incinerators should, and are likely to be a promi- 
nent feature in municipal arrangements; but, 
generally, they should be worked as subsidiary to 
a tramway project. 

Tanks and cesspools constitute one of the most 
serious sanitary difficulties to be met with in many 
cities in India. The former are generally holes 
filled with surface drainage of inhabited sites, and 
the water is more often than not used for domestic 
purposes, although absolutely unfit for such pur- 
poses. In many cities it will take years of per- 
sistent effort and the expenditure of large capital to 
fill up these tanks before the population can fully 
reap the benefit of sanitary works. In the mean- 
time they should, if possible, be connected with 
drainage systems and drained to keep down the 
subsoil water level. 

As regards the cesspool nuisance, the extreme 
injury which it inflicts on the health of the popu- 
lation and the vital necessity of abating that 
nuisance are points which should claim more atten- 
tion than they do at present. The remedies which 
can alone avail are proper systems of sewerage with 
effective water supplies. Wherever such remedies 
have been applied, enabling the cesspools to be 
filled up, statisties tend to show that the death-rate 
has been reduced from 20 to 30 per cent. 

In most cities there is a large floating population 
which cannot be trusted to clean their own privies, 
and in such situations publie latrines are necessary, 
which can be connected with the nearest sewer, or 
in the absence of a sewerage system the latrines 
should be served by sweepers and the contents 
disposed of at the nearest paid depót or trenching 
ground. 

A proper establishment of urinals is absolutely 
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necessary in every city, and without them it is 
unjust to enforce prosecution for committing 
nuisances which make some localities so offensive. 

Every city and town should have a good system 
of sewers. In designing a system of sewerage it 
should be borne in mind that one which works well 
in European cities, owing to climatic and other 
conditions, works imperfectly or injuriously in 
India. The greatest difficulty in Oriental drainage 
lies in quarters where poor populations living in 
tiled huts have to be dealt with. It is impossible 
in these cases to prescribe either closets or expen- 
sive fittings by by-laws which cannot be enforced. 
In such cases public latrines and urinals are 
necessary. The huts should have surface drains 
connected with a well-flushed collecting drain, con- 
nected with the nearest sewer, and in all areas 
liable to receive sullage and foul water impervious 
pavements should be insisted upon. 

A good water supply is perhaps the most im- 
portant sanitary agency in India. But if real 
benefit is to be obtained, the source of supply must 
be very carefully chosen and special precautions 
taken to protect it. It should be out of reach of 
the people, and the water should be conveyed to 
them in pipes to prevent any possible contamina- 
tion. Such special precautions are very necessary 
in India where the people of all classes exhibit 
extraordinary and perverse ingenuity in defiling 
their source of drinking water, by bathing, washing 
foul and sometimes infected clothing, and vessels, 
cattle, &c., at such sources. 

Before embarking on a water supply, chemical, 
biological, and microscopical tests are necessary, 
but it is necessary to bear in mind that reports 
based on the examination of a few samples cannot 
be accepted, and no absolute opinion can be formed 
at to the true character without a large number 
of observations taken at different seasons of the 
year, accompanied by a careful examination of the 
site and the risks of contamination it is exposed to. 

The regulation of buildings in most towns in 
India is utterly neglected and the sanitary state of 
large cities such as Bombay and Calcutta may be 
quoted as examples of the confusion which results 
from allowing people to build as they please. The 
chief reason why the death-rate is high in over- 
crowded localities appears to be that, as a general 
rule, they are occupied by the poorest classes un- 
able to pay for sanitary arrangements and the 
difficulty of sewering or access for cleaning pur- 
poses in such localities. Except on the upper 
floors, a large proportion of rooms are insanitary 
through various causes, but chiefly through defec- 
tive lighting or ventilation. The high death-rate 
and prevalence of epidemic diseases have naturally 
turned a considerable amount of public attention 
to the necessity of building regulations and forma- 
tion of Improvement Trusts, and it is hoped that 
the power to veto the occupation of all ill-lighted 
and ill-ventilated buildings and the opening out of 
crowded areas, will prove an efficient remedy for 
the existing insanitary state of affairs in nearly 
every Indian city. 
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Wherever proper sanitary regulations have been 
introduced, statisties show that the death-rate has 
practically been reduced by from 20 to 30 per cent., 
and as the very important question of sanitation is 
now receiving increased attention from Government 
there is no doubt that the results of improved 
publie health and the advancement of the standard 
of civilization will amply reward them for the efforts 
they are making in this direction. 

In addition to the above interesting paper the 
following are also contained in the report : — 

Deseription of the Madras City Drainage Works 
inspeeted by members of the Conference, by J. W. 
Madeley, Esq., M.A., M.L.C.E., M.Am.Soc.C.E., 
&e., Special Engineer, Corporation of Madras. 

‘“ Madras City Drainage Works.” J. W. Made- 
ley, Esq., M.A., M.I.C.E., M.Am.Soc.C.E., &c., 
Special Engineer, Corporation of Madras. 

"The Simla Hydro-Electric Scheme.’’ A. S. 
Montgomery, Esq., Sanitary Engineer, Punjab. 

' Sanitary Problems in Madras." W. Hutton, 
Esq., A. M.L.C.E., Sanitary Engineer, Madras. 

‘ Some Differences between English and Indian 
Sanitary Engineering Practice." G. B. Williams, 
Esq., M.I.C.E., Sanitary Engineer, Bengal. 

‘“ Note on Dust Prevention." C. L. Cox, Esq., 
A.M.I.C.E., City Sanitation Engineer, Colombo. 

“ The Prevention of Dust in Indian City Roads 
and Streets." E. P. Richards, Esq., M.I.C.E., 
M.Inst. M. & C.E., M.I., Mun., E.M.R. San. I., 
F.G.S., &c., Chief Engineer, Calcutta Improve- 
ment Trust. 

'" Experimental Sand and Mechanical Filters, 
King Institute, Guindy.” W. Hutton, Esq., 
A.M.I.C.E., Sanitary Engineer, Madras. 

‘“ Madras City Water Supply." J. W. Madeley, 
Esq., M.A., M.LC.E. M.Am.Soc.C.E., &c., 
Special Engineer, Corporation of Madras. 

“ The Water Supply of Conjeeveram.’’ Hormusji 





Nowroji, Esq., B.E., A.M.LC.E., Executive 
Engineer, Madras Waterworks. 

————— 

Hotes and Mews. 
THE UNION MEDICAL COLLEGE, PEKING, 


CHINA. 


As one goes around and sees the dire need of the 
people and the hopeless condition of the present 
native practitioner, one realizes how much good 
must come to China and her people as a result of 
the splendid effort now being made in many centres 
to give a medical education to numbers of her young 
men. This matter of medical education in China is 
one which is occupying the minds of many of our 
ablest medical missionaries, and also engaging the 
attention of their home Boards. All praise is due 
to those Mission Boards which have set their mis- 
sionaries free to engage more fully in this work. 
The fact that these men are not working as so many 
separate units, but in all the large centres are 
uniting in their efforts to form Union Medical 
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Schools, bids fair to secure an ultimate success 
which separately they could never hope for. 

This union work has resulted in the establishment 
of the Union Medical College, Peking, China. The 
work there established is very much similar to work 
being done, as intimated, in all the large cities in 
China. At these schools many young, bright 
Chinamen are given a thorough training in practical 
medicine and surgery. As men cannot well treat 
women in China, because of social practices, work 
is well under way, especially at Canton, in the 
nature of medical colleges for Chinese women, who 
are trained especially in the diseases of women and 
children. More than this, there are in China a 
considerable number of foreign schooled Chinese 
women practising modern medicine. I personally 
know of two who are graduates of Ann Arbor, 
Michigan. They are doing à most magnificent work 
among the women and children, one at Kiukiang, 
and the other at the largest city on Lake Poo Yang. 
Of course, all this work is under the auspices of the 
medical missionaries, upon whom too much credit 
and praise cannot be bestowed. 

The work of the Union Medical College, Peking, 
is of especial interest, as it is not only encouraged, 
but partly supported by the ‘‘ Chinese Imperial 
Government.'' This distinction is shared in by but 
very few foreign schools. The graduates received 
the diploma of the Chinese Imperial Board of Edu- 
cation, and these diplomas were presented by the 
Grand Councillor. Of the most particular note is 
the fact that this is the first instance in history of 
the Chinese Government conferring a foreign degree 
upon any of her subjects. These facts prove the 
awakening of slumbering China, and give evidence 
of the confidence the Government places in earnest, 
faithful, foreign workers. More than all this, mem- 
bers of the Imperial household and high officials are 
annually received into the hospital of the college 
for surgical treatment. The Chinese place great 
faith in the foreigner’s surgery. They will rarely 
undergo operations on the abdomen, but very 
readily submit to other surgical work. In the line 
of medicine, a general faith in foreign medicine in 
preference to native medicine has not yet been 
established in the native Chinaman. 

A report of the graduation exercises which took 
place at Peking, Friday, April 7, 1911, is given as 
follows :— 

“ What the missionaries of 1901, gathering up the 
scattered remains of mission work in Peking, saw 
with the eye of faith, we were privileged to see in 
actual fact. The ceremony had been long post- 
poned owing to the exigencies of the plague work 
in which nearly all the graduates were engaged. At 
the earnest request of the authorities, it was decided 
to arrange matters so that they might continue their 
valuable work till the end of March. 

“ There being no room in the college large enough 
to accommodate the expected guests, a spacious 
pavilion was erected, and was made very gay with 
decorations in which the flags of China, America, 
and England predominated. 

“ His Excellency Grand Councillor Na Tung, who 
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represented the Throne at the inauguration of the 
college, was again present to address the graduates 
and present them with their diplomas.  Represen- 
tatives of the various Boards and other high Chinese 
offieials were present, and many others sent good 
wishes and congratulations. The International 
Plague Conference then in session in Mukden sent 
the following message :— 

** * The International Plague Conference unites in 
eongratulating the Union Medical College on the 
graduation of its first class of students to-day. 
They welcome the graduates to the membership of 
the medical profession, and send them their best 
wishes for a successful career.—S2F.’ 

' The various missionary bodies of the city and 
neighbouring cities and districts were fully repre- 
sented. 

‘‘ Thirteen of the teaching staff of the college 
were present on the platform, and made a brave 
show in the varied academic costumes of their 
respective colleges. The sixteen graduates were 
attired in caps and black Geneva gowns with facings 
of purple satin. The foreign style of headgear 
obscured the fact that all but three had sacrificed 
their queues to the needs of plague work and the 
growing sense of dissatisfaction with the appendage. 
Three of them had gone the whole way and were 
dressed in foreign style. 

'' The college diplomas were printed in English 
and Chinese with & border of green and gold dragons, 
and in the centre the Asculapian sign over the 
college seal in red—the effect was quite distinctive 
and pleasing to the eye. 

'* The diploma given by the Imperial Board of 
Education was quite plain, stamped with the purple 
seal of the Board. 

'* Sir John Jordan, the British Minister, presided 
and gave an address, mentioning the difficulties 
encountered in the beginning of the school and its 
progress, congratulating the students for their good 
work, paid tribute to the faithful students of the 
college who lost their lives in the work of helping 
to stamp out the plague scourge which devastated 
Northern China during the past year, and exhorted 
the graduates to give their services to the rich and 
poor alike. He implored them to assiduously culti- 
vate their professional skill and to make it a valu- 
able asset in the advancement of the great Empire 
whose illustrious Empress laid the foundations of 
the Union Medical College. 

'* After other speakers, the American Minister, 
the Hon. J. S. Calhoun, followed with an eloquent 
tribute to the noble and self-sacrificing work done 
by medical men all over the world in the investiga- 
tion and combating of disease, which has made it 
possible for men to live and work in safety in places 
previously devastated by yellow fever, malaria, and 
other diseases. He spoke of the doctors of the 
college and many of its students having done nobly 
in helping to combat the plague in Manchuria, 
Tientsin, Peking, and elsewhere. 

“The Dean, Dr. Thomas Cochrane, made the 
following statement during the course of his 
address :— 
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'* ‘We have tried to create a medical nomencla- 
ture and a medical literature in the wonderful 
language of this country. We are still translating 
books, and intend to keep our students abreast of 
the times by publishing a monthly medical maga- 
zine. We did not adopt the easiest method and 
teach our students in a foreign language.’ '"' 

Much of the school work in China is done by first 
teaching English and then teaching science, history 
and literature, &c., in English. Even where this 
work is conducted in the Chinese language, as it 
is done by many of the older men, it is compara- 
tively an easy task compared to teaching medicine 
in the native tongue. The difficulty lies in the fact 
that in Chinese we find no equivalent for the 
medical terms. A medical vocabulary must be 
manufactured. This also for the names of drugs, 
and the same conditions exist largely in all teach- 
ing of science. The college already has a con- 
siderable number of works on medicine and surgery, 
materia medica, &c., translated and a great amount 
of translation work is at present under way. A 
Chinese medical dictionary represents a feat hardly 
to be imagined, but this almost insurmountable 
obstacle to medical college work will soon be a 
reality. A monthly medical journal will appear 
before the end of 1911. 

During 1911, 103 students were in attendance at 
the school work. These men came from thirteen 
of the eighteen provinces of China, and this fact 
again gives evidence of the reputation and renown 
of the college. It must be understood that there 
are a considerable number of schools and hospitals 
attempting medical education of Chinese. 

As dissection is not allowed in China, naturally 
the work in anatomy and surgery is somewhat 
crippled, but the deficiency is largely made up by 
the employment of excellent models and charts and 
clinics. 

The course covers about the same work as that 
done at the average schools in the States, and pre- 
sumes a thorough high school preliminary educa- 
tion. 

To this college is due the discovery of the first 
plague case in Peking, and the work immediately 
started and already under way saved Peking from a 
devastation from plague. In fact, the recent work 
done by medical men in saving China from extinc- 
tion by plague has done more to cause the Chinese 
people and Government to favour and encourage 
foreign medical work and general missionary enter- 
prise than anything else in the history of the past. 
Also a much kindlier feeling toward all foreigners 
will be a direct result. 

The following statement is made relative to the 
result of the examination : — | 

'" In the final examination the results of the 
written papers and the oral tests showed a standard 
not lower than that attained by the average Euro- 
pean graduate, and the Board thinks that the 
college authorities have every reason to be congratu- 
lated on the class of medical men it has contributed 
to the profession.”’ 

The final examinations were conducted by an 
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International Board of Medical Examiners, and at 
the examination officials of the Imperial Board of 
Education were present. . 

The following is the list of graduates :— 


Wang Chiu-te. 
Hsueh Shou-yi. 
Ho Sheng-ch'ang. 
Shih Chi-yung. 


Ch'u Yung-p'ing. 
Hsieh En-tseng. 
Hsu Tso-ming. 
Wu San-yuan. 


Fan Fu-lin. Ma Te-ch’ang. 
Wang Huei-Ch'uan. Tien Chih-yuan. 
Liu Yi-te. Li Yu-ch'un. 


Wang Choang-ling. Wang K'uei-shan. 
The following is representative of work done at 
a missionary hospital in China. At the Peking 
Hospital, during fifty years, over 1,500,000 treat- 
ments have been given. 
The statistics for 1910 are as follows :— 











Out patients. 
First visits, men 18,254 
women 5,640 
18,894 
Return visits, men 20,811 
` women... 8,525 
29,336 
——— 48,230 
In-patients. 
Men or T zu 713 
Women ... As oF 148 
—— ... are n 856 
49,086 


Contributed by J. F. Rupert, U.S.Navy, 
U.S. Naval Hospital, Annapolis, Md. 


Written in China, 
August 15, 1911. ] 


M ilie — 


drugs and Appliances. 





Messrs. OPPENHEIMER, SON AND Co., LTD., are 
now issuing emetine hydrochloride in the form of 
hypodermic tablets, each containing 4 gr. These 
tablets are moulded and not compressed, a feature 
productive of immediate disintegration and instant 
solubility. 

This is a highly commendable feature, since hypo- 
dermie administration is more often than not an 
act of emergency or else performed under circum- 
stances in which the usual implements which 
facilitate solution are absent. In the treatment of 
amoebic dysentery and its attendant complications, 
emetine hydrochloride has been found to be prac- 
tically a specific. 





Ir is, unfortunately, the fact that a large number 
of persons cannot take cither quinine or cinchona 
in the ordinary forms without suffering from well- 
marked phenomena of cinchonism. In Vibrona this 
great drawback is overcome, and the combination 
of the hydrobromate of cinchona: with the well- 
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matured wine naturally enhances the tonic pro- 
perties of the bark. Hence its particular value in 
cases where a low vitality has been engendered by 
residence in tropical climates. In short, Vibrona 
(which is prepared on scientific lines in laboratories 
constructed for the purpose, and under regular expert 
supervision) may be regarded as a valuable com- 
bination of stimulant, nutrient, and tonic which 
should prove of much value as a recuperative agent 
in malaria and in the convalescent stages. 

Numerous medical appreciations have been re- 
ceived by Messrs. Fletcher, Fletcher and Co., Ltd., 
of London and Sydney, who make a special feature 
of maintaining this tonic wine as a carefully stan- 
dardized preparation. 





THE Clayton Fire Extinguishing and Ventilating 
Co., Ltd., have been awarded a Grand Prix for their 
exhibit of one of their fumigating and disinfecting 
machines at the Ghent Exhibition. 


—_— Oe 


— Becent and Current Xiteratute. 





A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


* The Journal of the American Medical Association," 
August 9, 1913. 


Salvarsan in Dysentery.—Wadhams and Hill report three 
cases of amcebic dysentery treated with salvarsan. Improve- 
ment seemed to result from the employment of the drug. 
The authors are quite right, however, when they say that 
basing deductions on insutlicient evidence and forming 
definite conclusions which take into consideration but few 
cases is a dangerous tendency which each year is being 
more widely realized. So many unreported factors may be 
concerned with so-called cures that until large numbers of 
observations have been made it is hazardous to attempt a 
scientific report on a small number of cases. 


* British Medical Journal," August 16, 1913. 


The Bionomics of the Rat-flea.—Strickland replies in a 
letter to some criticisms made upon a statement of his as 
regards the longevity of the rat-flea when fasting. Bacot, 
who made these, seems to doubt the acouracy of the times 
mentioned. A point, which Strickland believes absolutely 
proves his original statement, is that. he. found Trypanosoma 
lewisi in several of the fleas, these being derived from the rats 
on which he had fed them eighteen months or more before. 
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SOME EXPERIENCES OF MOUNTAIN 
SICKNESS IN THE ANDES. 


By T. H. Ravennity, M.B., B.C. 


Late Surgeon to the Poderosa Mining Co., Ltd., Chile, and to 
La Compania Minera de Collahuasi, Chile. 


In the following paper I have tried to present 
certain facts which came under my observation 
while acting as Medical Officer to a mining district 
in the Andes, and though I have brought forward 
no theories I have ventured to suggest one or two 
ideas which seemed to be consistent with the con- 
ditions that I found obtaining at the altitude named. 

The condition of mountain sickness, known gen- 
erally as Puna in Bolivia, and as Soroche in Peru, 
is very common in the district I am about toc 
describe. These names are given to a train of 
symptoms which affect the new arrival at high 
altitudes and which tend to pass away as he 
accustoms himself to his altered surroundings. 
As investigated by explorers and mountain climbers 
the subject has of necessity been complicated by 
the elements of fatigue, insufficient food, &c. 
The district in which I have been able to observe 
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this condition for a period of two years is a mining 
region in the Andes, close to the Bolivian frontier 
of Chile, situated at a height of from 15,400 ft. to 
16,200 ft. The district is serveq by a railway, and 
it is by this means that the majority of newcomers 
have arrived at the mines. This has given me an 
opportunity of observing the effect of altitude un- 
complicated, or nearly so, by the elements above 
stated. 

The term ‘‘ Puna ’’ is used in rather a loose way 
by the inhabitants in these altitudes, who use the 
word not only to express the illness with which most 
people suffer on arrival, but also for the dyspnea 
on exertion which affects everybody who lives there, 
no matter how long he has been in the altitudes. 
In the following article the term is used in its 
former—and proper— sense. 

The journey. to the mines begins at Antofagasta, 
a seaport on the Pacific Ocean, the railway running 
first of all over the great desert of Atacama and 
rising gradually the whole way to Calama, situated 
at a height of 7,441 ft., and about 150 miles from 
Antofagasta. If the passenger has decided to make 
the journey slowly he will stay the night here, 
continuing the next day: if, however, as is more 
usual, he travels by the luxuriously equipped 
'* Nocturno,” or night train, he arrives at Calama 
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in the early morning and proceeds in the same train. 
From Calama the line still rises to Ascotan, 223 
miles from Antofagasta, situated at a height of 
12,979 ft.—the highest point of the main line. 
This latter fact is announced by a notice at the 
side of the line, and it is commonly supposed that 
a number of cases of mountain sickness begin here, 
induced by the sight of this notice in persons 
possessed of too vivid an imagination. 

From Aseotan the line descends to Ollague, on 
the Bolivian frontier, 12,123 ft. high and 275 miles 
from Antofagasta. Ollague is reached in the after- 
noon, and from here the main line is left, a branch 
line taking the passenger to the mines. He leaves 
in the early morning of the next day, the mines 
being reached about midday—forty-two hours after 
leaving Antofagasta if the passenger has come by 
the fast Nocturno, or two and a half days if he has 
travelled by ordinary trains. 

Below is a rough diagram of the route. 


PuNA OF A NORMAL TYPE. 


Symptoms.—It is a curious fact that the sym- 
ptoms of puna do not usually evince themselves at 
once. The majority of newcomers have expressed 
themselves as being quite well on first arrival. As 
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& rule, towards the evening the patient begins to 
feel rather slack and disinclined for exertion. He 
goes to bed, but has a restless and troubled night, 
and wakes up next morning with a severe frontal 
headache. There may be vomiting, frequently 
there is a sense of oppression in the chest, but there 
is rarely any respiratory distress or alteration in the 
normal rate of breathing so long as the patient is 
at rest. 'The patient may feel slightly giddy on 
rising from bed, and any attempt at exertion in- 
creases the headache, which is nearly always con- 
fined to the frontal region. 

On examination the face may be slightly eyanosed ; 
the eyes look dull and heavy, with a tendency to 
water; the tongue is furred. The pulse is nearly 
always high, being generally in the neighbourhood 
of 100 or over. 150 was the highest in my cases. 
The temperature is normal or slightly under; not 
often is there any rise of temperature at first, though 
it may rise towards evening.* There is at times re- 
duplication of the pulmonary second sound. The 
patient feels cold and shivery. 

The headache increases towards evening, so also 
does the pulse-rate; all appetite is lost, and the 





* Residents at these altitudes have, in health, a slightly 
subnormal temperature. 
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patient wishes to be left alone—to sleep if possible. 
Generally, during the second night he is able to do 
so, and as a rule wakes next morning feeling better ; 
the pulse-rate has probably dropped to about 90; 
the headache is only slight. As the day draws on 
he probably feels worse again, the symptoms all 
tending to reappear on any exertion; if, however, he 
keeps to his bed, by the fourth day after arrival 
he is probably very much better, and at the end of 
a week is quite fit again. 

— The most prominent feature in this type of puna 
is frontal headache and extreme lassitude. I have 
said nothing of epistaxis or other hsemorrhages, 
dyspncea, or extreme vertigo. These and other 
symptoms, however, may all be associated with 
puna, and may be so serious and pronounced as to 
obscure altogether the usual type of attack, which 
I have ventured to call the normal type, and whick 
is not a very serious condition at the altitude in 
question. 

There are also wide divergencies from this normal 
type, and in my experience these divergent types of 
the disease may be conveniently grouped into twe 
classes :— 

. (1) Those in. which cardiac symptoms, and (2 
those in which nervous symptoms predominate. 


Puna oF A CanDiAC TYFE 
One of 


Marked cardiac cases were not common. 
the worst that I had was the following :— 

An Englishman, Mr. V., visited the distriet in 
February, 1911. The weather was snowy and 
damp. He arrived in the usual way, by train— 
forty-two hours’ journey from sea-level. Three 
years before he had lived at the same mine for a 
period of three months, had not been ill on arrival, 
and had been in good health the whole time. For 
some time previous to this latter visit he had been 
in the altitudes of Peru, attaining a height of 
17,000 ft., and had not been affected. He seemed 
in good health on arrival, and said that he felt quite 
well, but nevertheless he kept quiet, ate sparingly, 
and went to bed early. 
ing ill, with symptoms of the normal type of puna. 

As the day drew on he began to feel very ill 
indeed. In the afternoon his pulse-rate was 144, 
respirations 40. Later in the evening he became 
very cyanosed, had acute dyspnoa, and evident air 
hunger, all the extraordinary muscles of respiration 
being called into play. The heart sounds were very 
faint, the pulse irregular and of small tension. H» 
seemed to present a typical picture of a failing 
heart. This condition persisted during the night; 
he coughed up with difficulty. He vomited at inter- 
vals. This condition persisted during the night; he 
had several inhalations of oxygen; strychnine and 
digitalis also were given. Towards morning he 
recovered slightly, and as there was luckily a train 
going down to Antofagasta in the early morning, n^ 
was sent straight down. 

I heard that when he got down to 12,000 ft. he 
was considerably better, and at 7,000 ft. he was 
nearly well. It seemed to me that he would have 
died had he stayed in the altitudes for another day. 


He woke next morning feel- 


The point about this case is the acute heart con- 
dition coming on in a perfectly healthy man; a man, 
moreover, who had lived in the same place before 
and without harm, who had been also in the alti- 
tudes of Peru not long beforehand. In addition to 
this he was quite well the first day, and had done 
nothing liable to bring on such an acute attack. Or 
the weather conditions in which he arrived more 
will be said later. 

Another case of what I think must have been 
cardiac puna occurred in a neighbouring mine. A 
young policeman rode up to the district from the 
coast (Iquique), a three days’ journey. On arrival 
he was said to be markedly collapsed and dyspnoeic. 
He was sent down at once on a stretcher, carried 
by relays of Indians, but he died at 11,000 ft. on 
the way down. I did not see the case at all, as I 
was never summoned. In this instance we have 
the element of fatigue superadded, as he had had 
a nine hours' journey on horseback. 

I had a third case of this nature on July 19, 1911. 
I was called to see a young Turk, aged 28. He was 
a well-made man, with no previous history of illness, 
and had lived in the district for some: months 
before. He had been below in the port for some 
weeks, and arrived again in the district on July 14 
late in the day. On the 15th he was getting about, 
though he had a slight headache; on the 16th his 
headache had increased considerably. The next 
day he was really ill, according to his friends’ 
account, and gradually got worse till the 19th, when 
I was called to see him. 

On examination he was profoundly dyspneeic, 
respirations being 60, pulse 144, and hardly per- 
ceptible. Air hunger was extreme, he had frequent 
shivering fits, and the extremities were icy-cold. 
The face was pallid save for the lips and ears, which 
were cyanosed. The tongue was very dry, and 
covered with a white fur. 

The heart sounds were all weak. There were a 
few rales to be heard at both bases. 

During the night he became unconscious while 
making several efforts to get out of bed, and in the 
morning he was obviously dying. Death occurred 
about 2 p.m. 

The history of this case was interesting in thai 
he was evidently suffering from the normal type of 
puna at first, which afterwards developed into a 
cardiac attack. Like the first case, he had lived in 
the altitudes before. I feel sure that he could have 
been saved by being sent down earlier, but from 
the time when I was first called to see him there 
was no hope of recovery, and he was practically 
dead before the next train came along. 

These three cases all occurred in young men, two 
of whom I knew to be healthy beforehand, and the 
third had a healthy history; these cases were the 
worst I saw. 

On the other hand, a great many people with 
weak or diseased hearts would fail to show cardiac 
symptoms. I remember a case of a woman with a 
large aortic aneurism. She had slight dyspnoea, 
but complained chiefly of headache and profound 
prostration. She was sent down at once. 
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. Puna.or.a Nervous TYPE. 


In this type of puna the nervous symptoms are 
most prominent. It is a rare divergence from the 
normal. 

In its simplest form it consists of a feeling o: 
nervous excitation and buoyancy; it has been 
described to me as a sense of being lifted into the 
air as by a balloon. - It may precede an attack ot 
the ‘ordinary type. There may be a tendency to 
twitching of the lips and trembling of the limbs. 
Generally it passes off, but the nervous symptoms 
may develop to such a degree as to become 
alarming. | 

The most marked case I had was a young Chileno, 
aged 19. He arrived at the neighbouring mine in 
the usual way; three days later I was called to see 
him. He was then unable to speak, there were 
violent spasmodic movements of the limbs, and he 
resisted examination. The face was blanched, the 
lips almost white, the pupils slightly dilated. Tem- 
perature and respiration were normal; the pulse 
140. He was unable to stand or walk. I was told 
that-he had been in this condition almost since his 
arrival, and that he had been delirious, talking all 
sorts of nonsense. I could find nothing organically 
wrong on physieal examination. He was sent down 
the same day; three days later, i.e., by the time 


he had reached the coast, he had quite recovered. . 


Just before I arrived in the district there had 
been another case of this nature. The case was 
described to me as being practically the same, 
except that the patient—a young Englishman— 
had marked convulsions. He also recovered on 
being sent down, and on recovery had no recollec- 
tion of having been in the place at all. 


It may not be out of place here, though not. 


coming exactly under this heading, to mention a 
case under my care in which a typical attack of 
delirium tremens was brought on by the altitude. 
The patient had had a comfortable journey up, and 
had not been exposed unduly to cold. On arrival 
he went to his room and took no alcohol. The 
attack began two days later, and on the third day 
he presented a typical picture of delirium tremens, 
when he was sent down. | 

Vertigo may be a prominent symptom, though it 
is rarely very pronounced. I had one very marked 
case in a young Chileno. When lying or sitting in 
bed he was quite fit, and made several attempts to 
start work in consequence. As soon as he got up, 
he was so violently giddy that he had to get back 
into bed. This condition lasted for three weeks, 
getting slightly worse, and he was then sent down. 
A careful physical examination yielded no evidence 
of any organic mischief, and he had a good previous 
history. The only other case I saw in which 
vertigo persisted to a marked extent was in an 
Englishman of 40, with whom it lasted for a week. 
The pulse was not good, 
sounds were weak. 

These are, so far as I have found, the.two chief 
divergencies from the normal type of puna. There 
are two other symptoms usually understood to b» 
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associated with mountain sickness—vomiting and. 
epistaxis. .— . FR dE wu 

Vomiting occurred in about half the cases. It: 
was never serious, and soon passed off.. 

Epistaxis was not common. It occurred in about. 
20 per cent. of the cases, and was hardly ever. very 
profuse. An interesting ease was that of a priest 
of 84, who had been in the district two months pre- 
viously without suffering from the effects of the 
altitude. On his second visit he developed: & most 
profuse epistaxis, and had to go down again to a 
lower level. (8,000 ft.), where it stopped. . On first 
going to the district, on my way up I met an elderly 
man who told me that he had once visited the 
place, but that he had come down immediately,. 
bleeding—according to his account—not only from 
the nose, but from every mucous membrane of 
which he was possessed. In this connection it is 
an interesting fact that while epistaxis was not 
common, and still more rarely profuse on first 
arriving at the altitudes, it was a fairly common 
symptom with all those who were living there when 
they became ill, especially with any febrile con- 
dition.  - | | | i | 

My own personal experience of puna was prac- 
tically limited to one attack. On my first arrival, 
after a long sea voyage, I did not feel anything 
except a slight. headache on the first morning, 
which quickly passed off. It should be mentioned 
that I took four and a half days to make the 
journey from sea-level. After living in the district 
for eighteen months, I spent a month at ordinary 
levels. On returning from the coast in the ordinary 
way I felt perfectly well—pulse about 75, as against 
my average of 65 on the coast. I went about the 
mine, however, instead of keeping quiet. During 
the night I could not sleep, and had a severe feel- 
ing of pressure in the chest, especially in the pre- 
cordial region. The pulse during the night was 
about 180. The respirations were increased, and 
I could not take a deep breath. The headache was 
only slight, and was soon relieved by aspirin. There 
was no vomiting. The next day I gradually got 
better, and was quite fit by the third day. I fancy 
this attack was of the cardiac type. | 

It will be séen by the foregoing that the effects 
of an altitude of 15,000 ft. vary greatly and are 
difficult to reconcile. Some people escape alto- 
gether, and somé who do not suffer on their first 
visit may be very ill on their second. 

There is, in my experience, no type of man of 
whom one can say that he will, or will not, suffer 
from puna. Most of the cases I have instanced 
were men to all appearances perfectly sound. 
Young, strong, and healthy men may be completely 
overcome; stout, plethoric individuals of the chronic 
bronchitic type may not even have a headache. I 
have known several. instances of this, even when 
the persons in question have taken no care of 
themselves. 





INFLUENCE OF WEATHER CONDITIONS ON PUNA. 


The weather in the district is of three fairly dis- 
tinet kinds. In the months of January, February. 
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and March it is stormy, &nd there may be snow, 
thunder, and hailstorms any day or every day, with 
lightning striking the ground in all directions and 
the sky overcast with thunder-clouds. From April 
to September the weather is usually much colder, 
with strong winds and a clear sky. It is during 
this period that the district is liable to be visited 
by very severe blizzards, which cover everything 
with deep snow and render the avocations of life 
very difficult. The thermometer goes down to well 
below zero C. each day. October, November, and 
December are usually good months, not too cold, 
with clear sky and gentle breezes. 

During the first part of the year, i.e., in the 
thunderstorm period, puna, in my experience, is 
always at its worst. Most of the bad cases 
occurred during this season, and this, I think, ie 
what is generally found all over the altitudes of this 
part of the world. I think that the reason that 
puna is at its worst during this season is to be 
found in the diminished vitality of the body, and 
the consequent lessened power of resistance which 
this sort of weather causes anywhere. During this 
period nobody feels at his best, however long he 
has been in the altitudes. Dyspncea on exertion, 
minor illnesses, lassitude, were all more common 
with us, and the same mfluences which affected us 
would certainly act on a newcomer. 

During the second portion of the year—the cold 
portion—puna is less severe than at any other 
time. It frequently happens, in this season, that 
a man escapes altogether; and the period corre- 
sponds to that in which most of the residents feel 
at their best. These remarks do not apply in the 
case of blizzards, but there is practically no puna 
during a blizzard, for the simple reason that it is 
V TE for a newcomer to get to the district 
at ail. 

During the third part of the year—the warmer 
part—puna ig rather worse than during the second 
part. In this season the winds are much less 
strong, and we frequently had a day with no wind 
at all. I noticed that on windless days cases of 
puna began sooner and were rather worse; this 
again corresponded with the condition of those 
living at the mine—everyone felt slack, and less 
inclined for exertion on still days than when a slight 
breeze was blowing. l 

The best day for arriving ab the altitudes is 3 
clear, cold, dry day with a fair breeze. The worst 
day is the day of snow or hailstorms, with thunder 
and the sky overcast. In effect, this is merely an 
expression of the influence of weather on the bodily 
condition of à man wherever he may be. 


INFLUENCE OF ALCOHOL. 


Aleohol plays a distinct part in accelerating an 
attack and increasing the severity of the symptoms. 
Tf a man takes much alcohol on his journey to the 
heights he nearly always suffers more than the 
abstemious man. Habitual alcoholics, however, 
are not necessarily attacked more severely, pro- 
vided they do not indulge too frecly on the journey. 
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Total abstainers, on the other hand, are not by any 
means exempt. 


INFLUENCE OF MuscuLaR WORE. 


Physical exertion also renders a man more sus- 
ceptible to an attack. Although most people kept 
quiet for the first day or two, puna or no puna, 
there were some who, feeling quite well on the first 
day, were inclined to scoff at precautions and 
would exert themselves in the ordinary way, and 
this nearly always meant that they were in bed the 
day after. 


INFLUENCE OF TOBACCO. 


I frequently heard that it was a bad thing to 
smoke on the journey to the altitudes. So far as 
I could ascertain, in habitual smokers tobacco 
exerted no influence either one way or the other. 
Most people smoked sparingly or not at all on first 
arrival, not only because they probably felt ill, but 
also for the reason that tobacco, at this altitude, 
does not burn so readily as at normal levels, and it 
requires a little practice before one can enjoy it 
again. 

SEX AND AGE. 


It was difficult to form an opinion with regard ta 
the influence of sex in puna. The females belong- 
ing to the families of the ordinary workpeople did 
not commonly seek medical advice excepting for 
severe attacks, and those of a higher station in lifa 
who came to the mine were very few. I think, 
however, that on the whole women suffered less 
than men. 

With regard to age, children under 15 years of 
age were less affected than their elders. I do not 
remember seeing a really bad case in a child. It 
should be mentioned that a great many of the work- 
people were Bolivian Indians who were born at an , 
altitude of about 12,000 ft. The Indian does not 
suffer, as a rule, from the effects of the altitude 
with which I am dealing. The children who came 
to the mines from the coast were fewer in number. 

Above the age of 15 or thereabouts there appears 
to be no rule to govern the liability to an attack. 
Young or old suffered or escaped indiscriminately. 


TREATMENT OF PUNA. 


The treatment of the normal type resolved itself 
into rest in bed with the window well open, even 
for very slight cases, and at least a day of quiet 
after all symptoms had disappeared. I found that 
aspirin, in doses of 1 grm. to begin with, and 0.5 
grm. every four hours afterwards, was of immense 
value for the headache, there being an almost 
invariable relief after the first dose. Phenacetin 
I tried a few times, but the benefit obtained was 
not nearly so marked; this, I think, may be attri- 
buted to its depressing effect on the heart. I got. 
with aspirin, such excellent results in the intense 
headache of puna that I was not tempted to try 
other drugs for this symptom. 

For the rest, light diet and attention to the bowels 
were usually all that was necessary, though, as a 
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rule, nothing very drastic in the way of a purge was 
given, experience showing that free purgation was 
not beneficial. In the bad cases, including those 
that developed cardiac or nervous symptoms, the 
only thing to be done was to treat the conditions as 
they arose as well as possible under the circum- 
stances, and to send the patients down again as soon 
as possible. 

There are several herbs in which the Indians of 
Bolivia and Peru have great faith for the relief of 
puna. Of these, ‘‘ Chacha Como”’ and “ Flor de 
Puna '' are the most used, usually in the form of an 
infusion. Also a herb called ‘‘ Huamanripu,’’ which 
I heard of when I was in Peru. This was given to 
my informant at a height of over 18,000 ft. on a 
mountain called Sarjantay, in Peru. He told me 
that at this height he was seized with profuse bleed- 
ing from the nose and vomiting, and that the 
symptoms stopped immediately after chewing a 
little of this herb, given to him by an Indian. I 
cannot help thinking that this was a case of post 
hoc, and not propter hoc. 

I once or twice watched the effect of the two first- 
mentioned drugs, but could not find that there was 
any relief after their use. 

I gave oxygen in several cases of puna, but did 
not find that it had much effect. One patient said 
that his headache was better after each inhalation, 
but I think that expectation of relief had in his case 
something to do with the improvement. For one 
thing I had a very imperfect apparatus, and had to 
make my own oxygen by heatmg a mixture of 
KCIO, and MnO,. I think that possibly I might 
have obtained better results with a proper apparatus 
for continued administration and with pure oxygen. 
But the difficulty and expense of obtaining these in 
the Andes are, I think, sufficiently obvious. 

If the symptoms of puna, however, are solely the 
result of lack of oxygen in the inspired air, it appears 
to me that the routine administration of oxygen 
would only serve to bring the patient—so to speak— 
back again to lower levels, and that the symptoms 
would reappear when the administrations were 
stopped. Nor would the gradual diminution in the 
amount of oxygen given procure the desired effect. 
The patient, in his ascent, has already undergone 
this diminution from the normal, and very much 
more gradually than one could conveniently bring 
it about in the administrations. I think that if 
oxygen, given under proper conditions, does do 
good in puna, its use will probably be confined to 
dangerous cases, to tide over the time till the 
patient is able to descend to normal levels. 

I gave during the night several inhalations of 
oxygen to the first of the bad heart cases described 
oe It did not seem to afford him any relief 
at all. 


THE QUESTION OF ACCLIMATIZATION. 


It is obvious from the cases of puna that I have 
quoted that the fact that a man has lived in the 
altitudes does not mean that he is immune from 
their effects when he revisits them. The question 


arises: is there any tendency to acclimatization, 
and can a person, by prolonged residence at a certain 
altitude, render himself immune to the effects of a 
much higher altitude than the one to which he is 
accustomed? A number of experiences bearing on 
this point may first be cited. 

Three members of the staff of one of the mines, 
the length of their residence at 15,400 ft. varying 
from one to one and a half years, made at vari- 
ous times explorations on a neighbouring voleano 
18,000 ft. high, and in one instance slept not far 
from the summit. One resident at 12,000 ft. also 
made the ascent on several occasions. The ascent, 
an easy one in point of steepness, is made on mule- 
back. None of them suffered in any way from puna, 
though the first three had all been affected by it on 
first arrival at the mine level. It should be noted 
that they were all carried up on mules. Incident- 
ally, these were not more distressed than usual. 

Mr. B., an Englishman, aged 382, paid a visit to 
the mine level eleven times in the two years of my 
stay there. Of these nine visits were made direct 
from the sea coast, and two from Bolivia, at an 
altitude of 12,000 ft. On each of the nine occasions 
on which he came straight up from port he suffered 
from puna. On the two occasions on which he had 
already been for some time in the heights he once 
escaped altogether, and the other time he had a very 
slight attack indeed. 

Mr. M., a strong and healthy Englishman, aged 
about 42, has the following record: On first visiting 
the mine, three years ago, he suffered so badly from 
puna that he went down again. On his next arrival, 
a year later, when he came to reside at the mine, 
he again had a vad attack which lasted for about a 
week. During his. first year at the mine he made 
several descents to port, with corresponding re- 
ascents, doing the whole trip in about a week—at 
each re-ascent he had a very slight attack of puna. 
After a year at the mine he contracted enteric fever 
in port, and was away for about three months. He 
made a good recovery, and felt in the best of health 
at the end of his convalescence. He then made the 
ascent to the mine again, and was laid up with a 
bad attack of puna for over a week. Later he went 
into Bolivia (12,000 ft.) for about ten days; on re- 
arrival, no puna. 

Mr. S., an Englishman, aged 38, suffered from 
puna on his first arrival. After a year in the alti- 
tudes without going down he went away for a 
month. On his return he had a well-marked attack 
of puna. Six weeks later he went down to the 
coast, and returned five days afterwards—no puna. 

Mr. L., an American, aged 26, suffered from puna 
on his first arrival. After six months without going 
down he went to the coast, and returned in five days’ 
time—no puna. | 

Mr. S., an American, aged 26. On first arrival 
from the States he had a bad attack of puna. After 
some months without going down he went to the 
coast, coming back within five days—no puna. After 
nineteen months he went away for a month, never 
getting lower than 8,000 ft. On return—no puna. | 


318 


— 
— 


These few cases illustrate a very common state 
of affairs, which may be summarized as follows :— 

(1) A certain amount of acclimatization to puna 
is conferred on those who live at 15,000 to 16,000 ft. 

(2) This acclimatization tends to protect them 
when reaching a higher altitude than the one in 
which they live. 

(3) The acclimatization also tends to protect them 
on their return from lower levels. Immunity from. 
puna is the rule for an indefinite period of time for 
descents of 3,000 to 4,000 ft.; it is enjoyed after 
descents to sea-level, provided that only a few days 
elupse between the departure from and return to the 
altitude. T 

. (4) This acclimatization wears off after a sojourn 
of any length at normal levels, leaving a man just 
as prone to an attack as one who has never been in 
the altitudes. What length of time is needed for it 
to wear away I cannot say, but I think that acclima- 
tization is generally lost after about ten days at 
sea-level. | 

The acclimatization mentioned above.does not. 
hold good for everyone, and the above statements 
are not intended to be taken as rules, but as prob-. 
abilities. It must also be understood that they only: 
apply in cases where no violent physical exertion is 


undertaken in the ascent; the cases instanced, for. 
example, all being those in whieh men were carried: 


in some way or other. : 


1f the factor of fatigue is introduced, quite another 


set of conditions comes into play. Residence at an 
altitude of 15,400 ft., though it may confer a certain 
amount of acclimatization to the effects of altitude 


as far as this alone is concerned, certainly does not. 


render a man less liable to the effects of fatigue ab 
that altitude; rather the reverse. My experience, 
and that of most of my fellow-residents, was that 
the longer a man lived at a height of 15,400 ft. the 
less capable he became of resisting fatigue there; 
most of us who had lived there for any length of time 
lost weight; dyspnea on exertion—in going uphill, 
for instance—always troubled us; it became more 
common for us to have minor illnesses. Possibly 
the dyspnoea on exertion was a littie less; at the 


end of two years I do not think I felt the effects of 


walking uphill quite so much, but it was always 
there; and any excessive exertion would often 
cause us to have symptoms much resembling the 
puna with which we suffered on first arrival. The 
subject of physical exertion at high altitudes, 
apart from its effects on puna, is rather outside the 
scope of this article. The point, however, that 
I wish to emphasize is this, that a man who had 
lived for some time at a certain height, say, 
15,000 ft., and who was carried from this to another 
point much higher, suy, 20.000 ft., would in all 
probability feel the effect of the diminished pressure 
very little, and in any ease very much less than 
a man who had lived at ordinary altitudes and was 
carricd to that height from sea-level; but, other 
things being equal, he could not climb to that 
height nearly so well as the man who was accus- 
tomed to ordinary altitudes. 
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EFFECT OF SLOW oR RAPID ASCENT. | 


Connected with the subject of acclimatization 
is the question of the effect of slow or rapid ascent. 
As a-rule, persons coming to the district usually 
availed themselves of the fast and -comfortable 
‘“ Nocturno,” instead of performing the journey. tn 
stages. The workpeople generally came from the port 
by the day train, which would get them up in two 
and a half days.. When a man took longer cver the 
journey—say, a week—he suffered, as a rule, less 
from puna than those who came up quickly.. On. 
a certain railway in Peru; which reaches a height- 
of nearly 15,000 ft. in a few hours, I am told that 
puna frequently presents itself in much more 
alarming forms than it does on our line, epistaxis 
being very common. Very rarely did hemorrhages 
occur during the actual journey in our case, and 
I think that this was due, to some extent, to the 
fact that it was necesary for everyone (excepting 
in rare instances where a special train was chartered) 
to spend a night at 12,000 ft. 


PUNA MORE COMMON IN CERTAIN PLACES. 


It is a well-known fact that in the Andes puna 
is worse in certain places than in others of the same, 
or nearly the same, altitude. For instance, in 
La Paz, in Bolivia, which is situated at an altitude 
of 11,965 ft. above sea-level, puna is much more 
common than on the high Bolivian Plateau, which 
is 12,100 ft. on an average. Perhaps the influences, 
previously mentioned, of climate and muscular work 
account in some degree for this. La Paz is a city 
of steep gradients up which a newcomer has to 
walk; the Bolivian Plateau is flat; moreover, the 
air movement in the streets of La Paz, lying as it 
does in a hollow, is very much less than on the 
windswept plateau. In other cases, however, in 
which this condition obtains the differences between 
the places are not so marked, so that this cannot 
be the complete explanation. This condition is 
merely stated here as an interesting fact. There 
are, indeed, certain valleys in the Cordillera known 
as ‘‘ puna valleys '' from this circumstance. 





EFFECT OF REGAINING NORMAL LEVELS. 


In view of the fact that certain symptoms may 
be expected when a man ascends to an altitude 
such as I have been dealing with, it is not un- 
reasonable to suppose that, after living at this 
altitude for some time, he would feel some effects 
on once more regaining a normal elevation, apart, 
of course, from the greater capacity for muscular 
exertion. Such is not usually the case, but I have 
heard of men being affected by slight headaches and 
tinnitus. 

I myself twice went down to sea-level. In the 
first instance, after eighteen months in the altitudes, 
I descended on mule-back, taking three days over 
the journey. On the third day I was conscious of 
a very slight feeling as though I had a partially 
obstructed Eustachian tube, which soon passed off. 
The second time I stayed for three weeks at, an 
altitude of between 11,000 and 12,000 ft., in Bolivia 
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and Peru. I then went down to sea-level by train, 
doing the journey from 12,000 ft. in twelve hours. 
and attaining on the way an altitude of 14,666 ft. 
At a height of about 3,000 ft. I began to be troubled 
with the same sensation in the right ear, and this 
became quite painful during the same night. The 
pain lasted for the whole of. the next day, and then 


No. ! Previous expan of heights 





The effect of descent upon the pulse-rate may 
here be noted. The pulse-rate increases on arrival 
at the altitudes, remains higher than normal 
during residence there, and appears to diminish 
simultaneously upon descending. My pulse-rate, 
at rest, for 15,400 ft. was always about 75 to 80. 
Usually, for ordinary levels, itis 65 to 70. It fell to 








above 10,000 ft. | Age Bex Vomiting Headache Bleeding © nep ne Pulse di aca 
1 |None m AL uu  tuwep.4 M. Present Frontal None Normal . 96 98:4 
2 m T" js iss "T 27 M. None Slight i5 $i 90 98:4 
l frontal 
3 | Once before 12,000 ft. ... — ...| 36 | M. Slight Frontal | A little from » 114 98:4 
| nose 
4 |None  J.. T -— as 35 R. None Si None A 104 98:4 
5 js e NE "M ae 40 M. T $5 ig. 7% — — —- 
6 e a a E er TN 80 M. A little i Res 40 104 s 
7 !Livingat mine. Return after| Young | M. None - 2 Normal 110 ` 102 
leave of absence man : ARN. 
8 | None m "m zu ue 28 M. 5 - Slight from Em 96 .98:4 
| | nose, second l 
l day 
9 $5 24 | M. A Occipital None i 102 . 100 
10 fi 82 F. A little | Frontal and s 42 198 " 98:4 
; ; occipital 
11 i E da - D 30 M. Present Frontal From nose | 24 96 . 99:8 
19 a ane 225 i eos 8 M. 3s x None. | . 80 150 101 
18 | "s x E 35 M. None " a | Normal 110 98:4 
14 Born here. E ae 2 M. |. ES Evident d | 2 ` 96 99 
15 |At mine some time before... 85. |,- F. | Veryslight.| Frontal From nose; . 24 104 98 
very slight l 
16 | None MM n a sss 40 M. None - None Normal 104 100 
17 ji ae. wko 219 M. p » is i 144 | 984 
18 | At mine a year before "T b 16 F. Present ae. i 24 -120 97:6 
19 |In Peru .. i “a Vai 83 M. E Occipital $5 Normal 66 97:8 
20 | None sel aR vai d 28 M None Frontal | Very slight i 100 98°4 
"M from nose i 
21 | Overa year in mine .. Eus 49 M. 2) " None 35 | 96 98:4 
29 | Was in the mine before for 25 M. Et 5 35 55 108 98:6 
three years | 
23 | Once before 14, 000 ft. 2 55 M. v5 a m " | 108 . 98:2 
24 | None m iss ..] 25 M. Present 2 Slight from z | 108 99:4 
nose 
25 is m iss s bur 26 M None i4 None " | 104 98:0 
26 T us " nis is 26 M Present | Frontal and » ii 84 99-2 
occipital 
97 | Lived here before About M. 5 Frontal i 40 144 -— 
28 | None E az MS T 85 M. None $5 "S Normal un — 
29 T" e 85 M. A little 55 » E. 120 98:6 
80 Lived here ‘before Ee s 18 M. None n " v 108 97:8 
"81 | 14,000 ft. and 12,000 ft. " 32 M. i e " = 120 97:6 
39 | Here before or two years xus 40 M. Present as T 36 90 . 98:0 
33 |At€10,000ft.f  ... jus ER 49 M. None s Very slight Normal 102 . 98 
from nose | 
84 | None ius T 2e $i 24 M. Slight - None - 104 98:6 
85 5 aa o TT "t 27 M. S ii ‘Slight from " 102 98:4 
: nose | Ul 
36 25 " yet wee e 16 M. Present T None 3 102 98:4 
97 ss re = T T 40 M. ‘None » " cs M 
98 | Living here; return after a 29 M.. i fs 190 98:4 


month at sea level 


disappeared. I have never suffered from any ear 
àffection before or since. 

One man I met, who descended to sea-level 
rapidly after a lengthy sojourn at 12,000. ft. and 
who was very deaf, attributed his deafness to the 
rapid journey, assuring me that it began on his 
journey down. This was the omy case of the. kind 
that I heard of. 


33 


about this rate after my first descent from the mine 
to ordinary levels. 


During my second descent it was as follows :— 
After three weeks at 11,500 ft., taken at intervals, 


its average was 72. 


Then, on my journey to sea- level, on ilie: highest 


point of the j journey (14,666 ft.), it was still 72. 
But at sea-level, eight hours from this point, it 
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was 60. Two hours later it was also 60.  After- 

wards it rose to the normal rate—65 to 70. 
NoTE.—Later on in Mexico, at 8,086 ft., it was 

78. Two companions gave 78 and 72 respectively. 


Tue Rep Broop CELLS IN Puna. 


The red blood corpuscles appear to proliferate 
very rapidly on arrival at the altitudes. The usual 
number of red cells at 15,400 ft., for Indians as well 
as white people, is between 8,000,000 and 9,000,000 
perc.mm. The number varies. It is rarely under 
7,000,000, and rarely above 9,600,000. My own 
count gave nearly always between eight and nine 
millions. Once, just before I left, it dropped to 
7,120,000. The following counts of my own blood 
are of interest, taken after returning from a month's 
sojourn at the coast. On the second day I did not 
take a count, feeling too ill with puna to have much 
interest in it. 


On day of return ... 6,560,000 P 
Third day . ...  ..  .. 1,300,000 pae 
Fourth day .. 17,840,000 

Fifth day "S T .. 8,240,000 

Sixth day iss is ... 17,440,000 
Eighth day — ... ss .. 17,840,000 

Ninth day € bo ... 8,400,000 


Afterwards, counted at intervals, it was always 
between eight and nine millions, except in the 
instance above quoted. 

Mr. B., on day of arrival, February 19, 1911, had 
a count of 7,120,000. He had two days’ puna; on 
February 24 his count had sunk to 6,360,000. Mr. 
B. also gave on his first day of another arrival—May 
24—a count of 7,760,000. On that occasion also 
he had an attack of puna. 

Mr. V.—the bad heart case (see cardiac puna)— 
gave on day after arrival 7,840,000. 

Mr. D. gave on day of return from a month at 
sea-level 8,560,000, which was fairly close to his 
normal for the altitude of 8,800,000. He had no 
puna. 

Mr. E., typical attack of puna, gave 6,880,000 on 
day of arrival. 

Mr. A., whose blood count was always exception- 
ally low, had a bad attack of puna, and gave a count 
of 5,400,000 on first arrival. His count, however, 
never went above 6,560,000. | 

The table on p. 819 gives in & concise form the 
condition of thirty-eight cases of puna on first 
examination. l 

Though rather outside the scope of this paper, 
which aims chiefly at describing the conditions found 
on first arrival at 15,400 ft., the tabulation of some 
blood counts, made on myself and others, Indians 
and whites, may be of interest, together with, in 
certain cases, the hæmoglobin percentage. 


SELF. 
September 5, 1909 ... 8,000,000 
" 12, 1909 . 9,600,000 
» 19, 1909 . 8,800,000 
zi 25, 1909 . 9,600,000 
October 12, 1909  ... 8,000,000 
November 12, 1909 ... 9,600,000 
May 6, 1910 ... 8,000,000 


.. 8,400,000 
bu 90 per cent., 
ebruary 23) 


February 10, 1911 `.. 





My present count (January 15, 1912), five months 
after leaving the altitudes, gives 5,680,000. 


OTHERS. 

Duration of Red blood 

No. residence Nationality corpuscles 

1 ... 4 months ... Englishman ... 8,800,000 

2 ... 3 months .. Indian 8,800,000 

3 ... 2 years 5 months ... American  ... 8,800,000 

4 ... Some months .. Indian ... 7,820,000 

5 ... Some months .. Indian 8.320, 

6 ... Some years .. Indian 8,720,0C0 

7 ... Some months .. Indian 8,900,000 
(Hb. 100 %) 

8 ... 2 years . Indian 7,960,000 
(Hb. 95 %) 

9 ... 4 months .. German 6,610,000 
| (Hb. 90 %) 

JO ... 6 months .. American 9,840,000 
(Hb. 90 %) 

11 ... 2 years .. American 8,800,000 
(Hb. 90 9%) 

12 ... Some months ... Indian 8,640,000 
| | (Hb. 85 %) 

13 ... Some years .. Indian 9,680,000 
(Hb. 95 %) 

14 ... 2 years .. Indian 000 
(Hb. 100 %) 


————— 


THE DISTRIBUTION OF GLOSSINA LONGI- 
PENNIS (CORTI, 1895). 


By ALBERT J, CHALMERS, M.D., F.R.C.S., D.P.H. 
Director, Wellcome Tropical. Research Laboratories. 
AND 
HanRoLDp H. Kina, F.E.S. 


Government Entomologist, Wellcome Tropical Research 
Laboratories, Khartoum. | 


. Introductory.—We bring forward this brief note 
on the distribution of Glossina longipennis (Corti, 
1895), in accordance with the promises of one of us 
to Major Powell, R.A.M.C., and to Captain Kelly, 
R.E., who found the flies in question while explor- 
ing, in different directions, the country between the 
Nile and Lake Rudolf. 

The discovery of G. longipennis in the Anglo- 
Egyptian Sudan is interesting, firstly, because it 
extends the known distribution of the fly to almost 
33° longitude east of Greenwich, and, secondly, 
because it strongly supports Balfour's view, 
enunciated in 1906, that some day this fly would 
be found on the upper reaches of the Sobat. 
Balfour's opinion originated after making inquiries 
about tsetse flies from the members of Macmillan’s 
expedition, which resulted in his suspecting the 
region south of Nasser (about 8° north latitude) as 
being that in which G. longipennis might probably 
exist. Further, the fact that this tsetse is mostly a 
night feeder, and is frequently met with in desert 
places, has resulted in rather a lack of knowledge 
as to its distribution. To-day all species of Wiede- 
mann's genus Glossina must be regarded with 
suspicion, as the number associated with the spread 
of sleeping sickness in man appears to be slowly 
inereasing. Thus Macfie has indicated that there 
may be a new form of the disease in West Africa, 
and has hinted that this may be associated with 
some species other than G. palpalis and G. morsi- 
tans. It is therefore valuable to know the distri- 
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bution of the various. species as accurately as 
possible. 

Historical and Geographical. —Glossina tengi: 
pennis was first discovered in June, 1893, by 

(1) Captain Vittorio Bottego oń the bane of the 
River Welmal in Abyssinia. (This river is.a tribu- 
tary of the well-known River Juba.) The specimen 
he found was a male. 

(2) In.1894 Greenfield found two males and one 
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female in Somaliland, but did not indicate the 


locality, which makes the exact determination of 


the distribution very difficult. 
(3) In 1895 C. V. A. Peel found a female in 


Western Somaliland in the country between Bur 


Furleh and Biermuddo, north of Mount Kuldush 
and east of the Daghato River, which is & tributary 
of the Webi Shebeli. 
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(4) In 1898 Captain Haslam met with one male 
on the Sabaki River in British East Africa. The 
exact locality was near the junction of the Tsavo 
and Sabaki. 

(5) In 1908 Captain Greig captured one male and 
one female near Kibwezi on the Uganda Railway. 

(6) In 1910 Captain Ford discovered one male on 
the shores of Lake Baringo, and (7) Woosnam one 
female on the Tsavo River in British East Africa, 


ARABIA 


INDIAN 
OCEAN 


KNOWN DISTRIBUTION 


t ZANZIBAR 
of 


GLOSSINA LONGIPENNIS 
CORTI 1895 


and in the same year (8) Drake-Brockman drew 
attention to its existenoe on the Juba River. 

(9) In 1912 Neave found numbers in the dry, 
semi-desert, thorn-scrub of the section of the 
Uganda Railway between Voi and Makindu. 

Occurrence in the Anglo-Egyptian Sudan.—This 
year specimens of male G. longipennis have been 
given to us by Major Powell, R.A.M.C., and by 


322 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


(Oct. 15, 1918. 








Captain Kelly, R.E., who found them in the country 
between the Nile and Lake Rudolf. | 
(10) Major Powell found his specimen in the 
country east of the River Kideppo, i.e., about 5:99 
north latitude and about 33:89 east of Greenwich. 
(11) Captain Kelly found his specimen just south 
of 69 north latitude and about 34:69 east of Green- 
wich, in the country three miles south of Moro 
Kinod. | 
This is the first occasion on which G. longipennis 
has been recorded in the Anglo-Egyptian Sudan. 
Distribution.—From the above it will be observed 
that the known area of distribution of G. longi- 
pennis extends, exeluding Greenfield's vague locali- 
zation, from about 6° north to about 49 south 
latitude, and frorn about 339 to about 479 longitude 
cast of Greenwich (vide map). This area includes 
the following political divisions: British East 
Africa, the south and west of Italian Somaliland, 
the southern part of Abyssinia, and the south- 
eastern portion of the Anglo-Egyptian Sudan. The 
localities in which the fly is found are cither desert 
or semi-desert. When seen in elevated regions it 
oecurs between the rivers, and not on their banks. 
The fact that it is usually a night feeder may explain 
the reuson why it is seldom reported by travellers, 


and perhaps why males have been more commonly . 


met with than females. We have indicated on the 
map the places where G. longipennis is found by 
means of small (shaded) squares. The numbers 
attached to the squares correspond with those 
used above in the historical and geographical 
section. 
Khartoum, 
September 6, 1918. 
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COLONIAL NURSING ASSOCIATION. 


DvRiNG the year ending March 31, 1913, the 
Association have sent out 76 nurses for work 
abroad, 33 as private nurses, and 43 in Government 
employ, being the largest number since the com- 
mencement of the work of the Association in 1906. 
During the year they had 208 nurses at work com- 
pared to 276 in the previous year. 

tequests for nurses have been received from 
Western Australia, and 10 nurses were sent out in 
August, 1912. This most deserving Association 
deserves the keenest support of all travellers and 
residents in the Tropics. 
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SIR PATRICK MANSON NATIONAL 
PRESENTATION. 


Ir is proposed to present to Sir Patrick 
Manson, G.C.M.G., the portrait painted by Mr. 
Colin Hunter, on the occasion of the dinner of 
the London School of Tropical Medicine at 
Prince’s Restaurant, on Friday, October 24, 
1913. 

————— 


SPECIAL DRUGS FOR EACH DISEASE. 
Tue ‘‘ Dock AND NETTLE’’ IDEA OF THERAPEUTICS. 


NoTHING was perhaps more prominently brought 
forward at the recent meeting of the British 


. Medical Association in Brighton in July, 1918, and 
- the International Medical Congress in London in 


August, 1913, than the announcement, as far at 
least as tropical medicine is concerned, of the in- 
ability or the failure of special drugs to alleviate 
disease or cure persons suffering from tropical 
ailments. Most of the authorities who read papers 
or spoke on drugs did so usually, not to announce 
a cure, but a failure of particular drugs in par- 
ticular diseases. It may be, as regards tropical 


. diseases, that there has not yet been time to evolve 
. cures, seeing that our scientific knowledge of these 


maladies is so recent. Not that scientific investiga- 
tion has ever done much in establishing particular. . 
drugs as cures; for our important remedies, mercury, 
arsenic, cinchona, ipecacuanha, &c., were evolved 
empirically and before science played any decisive 
part. What has been done of recent years in con- 
nection with these and other drugs is that the 
chemist has given us appropriute preparations of 
salts or extracts of these well-known drugs, which 
have no doubt advanced our knowledge of thera- 
peutics and enlightened us in the ways and means 
of treatment. Still it must be confessed that, even 
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at their best, drugs are all too often disappointing, 
and the explanation may or may not be either faulty 
diagnosis or misapplied and inefficacious remedies. 
In time the former drawback will no doubt be 
removed; methods of precision in diagnosis tend, 
and an some instances have attained, to what would 
seem finality, and then it will lie with the thera- 
peutist to advise what drug to use or what course 
of treatment to pursue. It may be that cure is 
impossible; this is a contemplation, however, that 
does not and should not be allowed to prevail. 
More and more do we believe and know that disease 
is caused by an invasion of the body of deleterious 
agencies from without, and the growth and develop- 
ment of this knowledge would seem to justify the 
idea that all diseases may either be prevented, or 
that the destructive agencies which generate 
them having entered the body can be expelled or 
destroyed. Prevention of disease is the ideal to be 
aimed at, and it cannot but be said that in Britain 
at least it has not proved unreliable or impracticable. 
From these islands we have seen several ailments 
disappear, or they are kept in check to such a degree 
that their effect upon the mortality is infinitesimal ; 
amongst these may be mentioned malaria, small- 
pox, typhus, typhoid, leprosy, and the outbreaks of 
plague and. cholera which used at intervals to 
devastate the country. The diseases we have with 
us preventive medicine has not yet overtaken, and 
we have to rely upon nature’s effort or drugs to 
overcome their consequences. It cannot be said 
that drugs have done much as direct agents of cure; 
that they help to assist the body to fight. against 
. the evil consequences of the invasion to which the 
body has been subjected is undoubted, and in that 
view they are of the first importance and of intrinsic 
value. The question is: Are we advancing along 
the proper lines as regards our uses of drugs? The 


spirit that prevails to-day may be summed up as . 


that of one drug for each disease, a special remedy 
for a particular ailment. This is an old belief, in 
consonance with the idea that nature implanted the 
dock alongside the nettle, so that when stung by 
the nettle the dock juice may be applied to assuage 
the pain. The '' dock and nettle ” principle would 
seem to prevail in men’s minds to-day. Poly- 
pharmacy is at a discount; the single drug remedy 
holds ascendancy; quinine for malaria, mercury for 
syphilis, &c., set the example, and the modern 
tendency is to find a single drug to deal with 
trypanosomes, spirochetes, &c. 

It was not so until quite recently. The genera- 
tion of medical practitioners before us were poly- 
pharmacists, and their prescriptions are viewed with 
something akin to contempt, and ofttimes afford 
considerable amusement to the younger men of to- 
day. We are, moreover, not only using single 
drugs, but we are exacting from out of these single 
drugs their very essence, such as emetine from 
ipecacuanha, morphia from opium, &c., and believe 
that a great advance has been made. This may 
be so, but no doubt we are apt to be prejudiced by 
our present-day discoveries in the course we are 
pursuing. That these subjects should be worked 


out is most important; it is well to have enthusiaste 
for '' sulvarsan,'' for '' emetine,’’ for '' quinine '' in 
its several forms, and for the many new remedies 
showered upon us. It wil be remembered, how- 
ever, by practitioners even in their thirties, that 
they have seen several loudly proclaimed remedies 
fall into abeyance. The ‘soured milk ” treatment 
is no longer the rage; the treutment of tuberculosis 
by tubereulins of sort and several other remedies 
and methods of treatment have had their day, and 
it is possible that the '' single drug °’ remedies of 
to-day may be replaced by the poly-pharmaccutical 
methods of yesterday. Is quinine alone the most 
efficacious method of administering quinine in 
malaria? Our immediate predecessors in medicine 
used along with it in their ‘* fever powders '' opium, 
arsenic, and mercury; in their prescriptions for 
syphilis, opium and other drugs were included, 
and if we trace medicines back to ancient times we 
know that many concoctions contain a list of 
drugs ' as long as my arm." That many, in fact 
most, of these remedies were inefficacious may be 
true, but that they were not included in the 
medicine for ''appeurance sake” only may be 
believed when it is remembered that the fees 
charged were small, that they included the price 
of the drugs in the medicine, aud that the fewer the 
drugs exhibited so the greater would be the 
monetary profit on the mixture. | 

Warburg's tincture, a 4,000 years old remedy, 
even at the time that Dr. Warburg, of Vienna, 
added quinine to a mixture as old as the time of 
Mithridates, and thereby gave us a 28rd substance 
to this ancient and well-known remedy for fever. 
Dut Warburg's tincture, in spite of its empirical 
nature, still holds its position as a ‘‘ fever remedy," 
a curious fact at a time when we are extracting the 
active principles of drugs from their other surround- 
ings and using them. But morphia is not opium, 
nor is emetine ipecacuanha, and it would be well to 
preserve an even mind in regard to the ‘‘ dock and 
nettle " principle which is dominating our ideas 
to-day. ia Ma 

m 
* Bulletin of Entomological Research," vol. iv, part 2, 
September, 1913. 


Verruga.—Townsend contribuies an interesting paper on 
“ Progress in the Study of Verruga Transmission by Blood- 
suckers." So far, he says, it has not been possible to secure 
sufficient numbers of Phlebotomus for experimentation, 
the season for them being apparently on the wane, but such 
work will be started at the earliest possible moment. It is 
most confidently expected that this work will give prompt 
and positive results in verruga infection. Theoretically and 
practically, from all points of view, according to the author, 
the connection between this Phlebotomus and verruga could 
not be more perfect than it is, save for the actual demon- 
stration of the transmission. It is practically certain that 
the Ceratopogon and other Chironomids cannot carry the 
infection. While there is yet time for the acarid trans- 
mission experiments to show results, and they will be 
carried straight through, it now appears certain that 
Phlebotomus is indicated above all others as the agency 
concerned in the transmission of verruga. 


—————————— 
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CONCEPTION REGARDING 
MALARIA.* 


By C. A. Bentiey, M.B., D.P.H. 
Special Deputy Sanitary Commissioner, Bengal. 


A NEW 


THE suggestions that have been made from time 
to time that our knowledge of malaria is now so 
complete that it can be reduced to mathematical 
formule and its problems solved by algebraic equa- 
tions, point to the danger of research becoming 
stereotyped. Already, if we may judge by many 
recent text-books and reports, the current idea re- 
garding the investigation of malaria appears to be 
that it consists essentially in a routine of blood 
examination, spleen counting, the capture, indenti- 
fieation and dissection of anopheles, and the map- 
ping out of the breeding places of these mosquitoes. 
But although the brilliant discoveries of Laveran 
and Ross have extended our knowledge of the 
parasitology of malaria so far that there appears 
to be little room for advance in that direction, we 
are still ignorant of many of the factors responsible 
for the occurrence of the disease, more especially 
when it appears in epidemic form among popula- 
tions like those to be met with in India; and there 
are reasons for believing that until our conception 
of infectious diseases in general and malaria in 
particular undergoes a radical change, these gaps 
in our knowledge may not only remain unfilled but 
actually pass unrecognized. 

Before proceeding to outline a new and possibly 
somewhat startling conception regarding disease, 
based upon the facts that have been asccrtained 
regarding parasitology in general, and largely those 
especially relating to malaria, Bentley believes that 
it is necessary to point to certain current fallacies 
regarding the latter condition which appear to have 
long escaped recognition, perhaps because of their 
very magnitude. In the first place attention must 
be called to the fact that ever since Laveran's 
discovery of the malaria parasite, medical men have 
failed to distinguish between malarial infection and 
malarial disease. This want of discrimination has 
given rise to much confusion in the past, and in 
recent years has led to some heated disputes be- 
tween those who asserted that there must always 
be a direct relation between the amount of malaria 
among a population and the number of anopheles 
capable of carrying infection, and those who pointed 
to observations in which it was impossible to trace 
such a direct connection. There is a wide diver- 
gence to be observed between the phenomena of 
infection and disease, and as regards malaria not 
only do we possess no evidence to show that 
morbidity and mortality bear a fixed relation to 
the occurrence of infection, but many observations 
in all parts of the world support the view that, 
under some conditions at least, the amount of 
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malarial disease present in a community may vary 
inversely with the amount of infection present. 
Years ago Koch, Stephens and Christophers, and 
others showed that among children of races in- 
digenous to Africa and New Guinea, the occurrence 
of almost universal infection with malaria parasites 
was associated with little or no evidence of disease ; 
and more recently workers in India have pointed 
out that the infection index of & population may 
remain almost stationary, although at one time 
disease might be prevalent and at another time 
almost absent. Unfortunately, the significance of 
these observations has been largely overlooked and 
the word '' malaria ” is almost invariably applied to 
describe both the condition of infection and the 
state of disease which may be associated with it; 
moreover ‘‘ malarial infection” and ‘‘ malarial 
disease '" are constantly used as though they were 
synonymous terms. But the distinction is of more 
than academical importance. A hundred malaria 
infections in Negro children m West Africa repre- 
sent a very different condition as regards sickness 
to that of a hundred infections in Europeans 
resident on that coast; and the morbidity associated 
with a 25 per cent. infection-rate among troops in 
barracks may be very different to that observable 
amongst them when engaged on arduous field 
service. : 

Again in the case of two communities, A and B, 
possessing respective infection rates of 10 per cent. 
and 100 per cent., it is highly probable that A may 
show a larger proportion of cases of malarial disease 
than B. Or if we represent the monthly infection 
rate of a community by a hypothetical curve and . 
the morbidity rate by another, there is no certainty 
that the two will show any marked relation, except 
when we are dealing with non-immunes, in which 
case the curves of infection and disease will tend 
A consideration of these facts 
shows that although it may be possible to demon- 
strate a definite relation between the “‘ static 
malaria ’’’ of a community and the number of 
anopheles capable of carrying’ malaria, it is not at 
present possible to show a similar relation be- 
tween the number of anopheles and the amount of 
disease; and points to the necessity of clearly dis- 
tinguishing between ‘‘infection’’ and '' disease '"' 
whenever the investigation of malaria is under- 
taken. 

The common practice of using as the basis for 
conclusions regarding malaria, data obtained almost 
entirely from the study of the condition in non- 
immunes is also likely to give rise to erroneous 
ideas, especially regarding the problems to be faced 
in connection with the disease among partially 
tolerant races. At present the bulk of the facts 
recorded about malaria in current text-books and 
medical journals, relate to observations of infection 
(usually in cases of disease) among white immi- 
grants to the Tropics or those who have returned to 
Europe after residence in a malarious country, but 
until it has been shown that the reactions between 
the parasite and its host in the case of non- 
immunes, are similar, at least in kind if not in 
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degree, to those occurring in the case of partially 
tolerant races, living usually under very dissimilar 
conditions, the conclusions referred to cannot be 
accepted as final. There is yet a further point upon 
which current opinion regarding malaria does not 
appear to be in accord with fact. It is commonly 
assumed that the occurrence of malarial infection is 
an abnormal condition. But although malaria in 
a Londoner may be abnormal, the presence of the 
parasite in the blood of children in the West Coast 
of Africa is as normal a condition as flea infestation 
is to a dog. 

In order that the significance of this fact may be 
properly grasped it is necessary to take a brief 
glance at parasitism in general. It is now recog- 
nized that parasitism and parasitic infestations are 
natural conditions both of the animal and vegetable 
world. Every species of animal harbours not one 
but many species of parasites; and man, in common 
with other animals, supports an extensive parasitic 
fauna and flora. Parasites are as amenable to the 
ordinary laws of existence as other organisms. They 
are only found where conditions are suitable for 
them, and they increase or decrease just as other 
animals or plants do, in proportion as their environ- 
ment is favourable or unfavourable to them. 
As regards the parasites of malaria, observa- 
tions in all parts of the world have shown 
that they are to be found in the blood of 
man wherever conditions are favourable to their 
continued existence and spread, just as drepanidia 
occur in the blood of frogs, trypanosomes in the 
blood of rats and halteridia in the blood of birds. 
From these observations it would appear reasonable 
to assume that infestation by the parasites of 
malaria is a natural condition of the life which a 
large proportion of the populations indigenous to 
malarious countries is accustomed to lead under 
circumstances which favour the continued existence 
of the organism; and that it is only to be looked 
upon as abnormal when it occurs apart from these 
conditions. 

It is now possible to outline a hypothesis con- 
cerning infective disease in general and malaria in 
particular which may prove suggestive in stimu- 
lating future research both as regards the origin of 
disease and the methods to be adopted for its pre- 
vention or control. 

Attention has already been drawn to the fact 
that parasitism and parasitic infestation are uni- 
versal rules of the animal world; and that among 
mankind, the more primitive the habit and mode 
of life of a race, the more certain it is to be infested 
with a multitude of parasites of all kinds. But 
like other animals, man becomes adjusted to his 
natural parasites and under ordinary circumstances 
suffers little or no inconvenience from their presence. 

If we study mankind in relation to the world of 
parasites we may note that at one end of the 
scale is primitive man, tolerating a large assort- 
ment of parasites with impunity, and at the other 
end of the scale is the most highly civilized man, 
already comparatively free of parasites, and so 
highly intolerant of them that he suffers serious 
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disease when brought into immediate relation 
with them. 

Just above the savage in the scale are the races 
which having achieved a few steps towards civiliza- 
tion are content to pass from century to century 
in a condition of stagnation. They, too, like the 
savage, support an extensive parasitic fauna and 
flora, and like him enjoy a comparative immunity 
under ordinary conditions from unpleasant sym- 
ptoms, owing to their more or less complete toler- 
ance of their parasites. Until comparatively recent 
times the bulk of the population of India may be 
said to have been in this condition. 

It has already been pointed out that highly 
civilized man has largely freed himself from para- 
sites; and it would appear that civilization is largely 
incompatible with a condition of continued parasitic 
infestation. This comparative freedom from para- 
sites enjoyed by civilized man has been brought 
about by the same process of evolution which has 
stimulated his advance in other directions. The 
gradual intensification of the struggle for existence 
between the individual members of a race or species 
produces a rapid development and at the same time 
results in the elimination of the most inefficient. 
The presence of parasites is a handicap, and a cause 
of inefficiency; they consume energy which might 
otherwise be usefully expended in work and they 
lessen the powers of adaptation of the host to his 
environment; and other things being equal a para- 
site-free individual or raee will always triumph over 
a parasite-ridden one. Regarded purely as a 
machine turning fuel into energy the civilized man 
compares favourably with his primitive brother; 
and the result is that the work he can accomplish 
is incomparably greater. This is in part due to 
the fact that as he has advanced along the path 
of civilization he has discarded his parasites along 
with other useless burdens. 

It must not be forgotten, however, that side by 
side with this process of elimination of parasite 
carriers and parasites owing to the greater stress 
imposed upon mankind by civilized life, another 
influence has been at work, assisting to bring about 
a condition of freedom from parasites. The 
epidemies of disease brought about among parasite- 
laden races by the shocks of advancing civilization 
have had the effect of stimulating mankind to direct 
attacks upon disease with a view to its control. 
And it is natural that this should be the ease. So 
long as man's parasites cause him little or no in- 
convenience, he tolerates their presence; but when 
they disturb his comfort or threaten his existence he 
is often aroused to attempt to rid himself of them. 

There is little reason, however, to suppose that 
the conscious struggle of man against disease, which 
has only become effective in quite recent years, has 
played a very important part in freeing countries 
like Great Britain from parasitic infestations such 
as plague, leprosy, typhus fever, relapsing fever, 
and malaria, which were at one time prevalent 
there. And except in the ease of malaria and 
small-pox it is difficult even to guess at the special 
causes for the disappearance of these conditions. 
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But although there is no direet evidence to show 
that malaria disappeared as the result of measures 
specially directed against it, it is possible to point 
to certain faetors which have exerted a marked 
influence in bringing about its disappearance. And 
foremost among these influences has been improve- 
ments in agriculture. 

Among the more primitive races of mankind who 
seek their living from the soil, the simplest forms 
of agriculture are practised. Each family tills a 
small plot of land no larger than will suffice for its 
few needs, in a manner requiring as little effort as 
possible. Land which is most easily cultivated is 
selected, the simplest implements are used, no 
manuring, no drainage, and only the easiest forms 
of irrigation are adopted; und as soon as the soil in 
one place is exhausted another site is chosen. So 
long as the pressure of population is not very great 
these simple methods suffice to supply the wants 
of the people in ordinary seasons, and there is no 
incentive to improvement in the system of agricul- 
ture. But with advancing civilization man's wants 
expand, and to supply them he tills a larger area 
than that required merely to provide him with food 
and clothing; and by a system of barter exchanges 
his surplus crops for other products. Gradually as 
communication with outside markets improves, the 
demand for all kinds of raw material increases and 
under the further stimulus of a system of monetary 
exchange, which soon replaces the primitive 
methods of barter, agriculture tends to undergo a 
rapid process of evolution. As manufacture de- 
velops, the demand for all sorts of raw material 
expands, and land at one time used for food crops 
is turned to other purposes. Partly as a result of 
this, and partly owing to the faet that large num- 
bers of people who once produced their own supply 
of food are now engaged in other industries, the 
price of food-stuffs rises, and in sympathy with this 
rise, the value of all agricultural produce increases. 
This brings about inereased demand for land, whieh 
in turn produces a rise in land values and a corre- 
sponding increase in rents. As land increases in 
value owing to the greater demand, areas which in 
earlier days were left uncultivated are gradually 
brought under the plough, waste land and jungle 
are cleared, swamps and low-lying land are drained. 
The cultivator also, taught by experience that con- 
tinued cropping of the soil produees exhaustion, 
learns to make use of manure, to adopt rotation of 
crops, selection of seed and advanced systems of 
irrigation and agricultural drainage. In other 
words, he no longer looks upon the land as a mine 
to be worked till exhausted and then abandoned, 
but as a machine for turning labour into wealth. 

By the time he has reached this advanced state 
of development he ean obtain from the poorest land 
as much or more return than was originally yielded 
by the best, and the face of the country has under- 
rone a complete change from a waste of forest, 
undergrowth, and swamp, broken here and there by 
small patehes of eultivation, to a wide expanse of 
cultivated fields, open pasture, and regulated plan- 
tations of useful timber and orchard trees. But it 
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is not only the surface of the land which undergoes 
a change. As soon as the value of agricultural pro- 
duets rises above a certain level, capital is attracted 
to the land, and the large farmer enters into compe- 
tition with the petty cultivator. And with the rise 
in rents, the necessity for using manure, machinery 
and other udjuncts of intensive eultivation the com- 
petition becomes so severe that the smallholder is 
gradually ousted, because he possesses neither the 
capital, the knowledge, nor the ability to exact a 
full return from the soil. With the elimination of 
the small cultivator and the introduction of efficient 
machinery the number of people permanently 
engaged in actual cultivation of the soil is greatly 
reduced, the rural population diminishes and that 
of the towns increases. 

Such changes as have been thus briefly described 
signify a tremendous modification in the environ- 
ment of a race. And whenever they occur man’s 
relation to malaria undergoes a complete alteration ; 
for the conditions under which he lives are no 
longer favourable to the existence and spread of the 
parasite. It has often been stated that malaria has 
been eradicated from a country by drainage alone or 
by drainage combined with the clearing of jungle. 
but it appears more likely that a development, more 
or less rapid, of the whole system of agriculture in 
a locality, involving not only drainage and clearing 
of jungle, but a number of other changes in the 
environment of the population concerned, has been 
responsible for the reduction or disappearance of 
malaria from the country. 

Many years ago, while England was still produc- 
ing its own food supply, the high prices obtained for 
wheat stimulated the exportation of this grain to 
Continental ports. This export trade was still fur- 
ther encouraged by the offer of a Government 
bounty on every shipment. It is possible that this 
curcumstance was partially responsible for the re- 
claiming and cultivation of vast areas in the fen 
districts. These districts at one time notorious on 
account of malaria subsequently became famous for 
their wheat production and still produce a large 
amount of grain. Huge areas of low-lying land in 
that part of England, much of it situated below 
sea-level, have been reclaimed by a system similar 
to that adopted in Holland. The rivers flowing 
through that part, which at one time overflowed the 
country after every heavy fall of rain, have been 
retained within embankments; sluices are used to 
regulate flood and tidal water; and to drain the 
land a network of low level drains or dykes, to- 
gether with high level drains upon embankments, 
is employed. Windmills were originally used to 
work the pumps required for raising the water from 
the low to the high level drains, but these have now 
been replaced by steam plant, and the same plant 
which in wet weather removes the excess of water 
from the fields is used in time of drought for 
irrigating the land from the rivers and high level 
water channels, 

But although the system of reclaiming and drain- 
ing a country in this way has had an immense 
influence in bringing about a reduction in malaria, 
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it would be a mistake to infer that the same results 
would follow the adoption of schemes of drainage 
aimed at the mere reduction of malaria, rather than 
the development of agriculture. Attention must 
also be called to another important point in this 
connection. The freeing of the fen districts of 
England and the greater part of Holland from 
malaria has been achieved not by the expenditure 
of vast sums on sanitation by the State, but by the 
enterprise of private persons. And the farmers 
and landholders who have been instrumental in 
effecting this improvement have been stimulated to 
carry out this work not with a view to improve the 
health of the country, but because they wished to 
increase or secure their own profit. 

Turning to India it may be observed that the vast 
mass of the population is still in a very primitive 
condition. The coolie, the cultivator, the petty trader 
and craftsmen still live a simple life, with few and 
easily satisfied wants. They are still mostly with- 
out education; and the only ambition they possess 
is the wish to live as their forefathers have done 
for centuries. In common with other primitive 
peoples the masses of the population support an 
extraordinary variety of parasites; and under ordi- 
nary conditions and so long as they have sufficient 
food, water, clothing, and shelter, in other words, 
so long as their environment remains unchanged, 
and their adjustment to it in balance, disease 
occurs only as a very minor phenomenon amongst 
them. But within the past fifty years a series of 
'extraordinary changes have been going on all over 
the country, and the environment of many millions 
of the people has undergone enormous modification. 
The construction of many thousand miles of rail- 
way, the covering of the country with a network of 
roads, and the organization of fast steamer services 
around the coast and on the inland waterways have 
simplified means of communication, and given rise 
to an active export and import trade. Millions of 
cultivators in Bombay, Bengal, and the Punjab 
whose fathers were engaged merely in the produc- 
tion of the few necessaries required for their own 
families, are now busy supplying not only the 
markets of Bombay and Calcutta, but those of the 
world, with cotton, jute, and wheat. Side by side 
with these larger changes a host of smaller ones has 
been brought about, affecting every district. Old 
village industries have dwindled; the small weaver, 
the oil maker, the lime burner, and a host of other 
petty crafts are fast disappearing; trade is now 
everywhere conducted through the medium of cur- 
rency instead of barter; wages are everywhere paid 
in coin instead of in kind. There is not a single 
advance towards civilization that has not brought 
about a huge modification of the environment of the 
people. The development of the tea industry in 
Assam, the coal mines of Bengal, the jute mills of 
Calcutta, and the cotton mills of Bombay has 
entirely altered the life of millions. Even the 
introduction of a postal and telegraph system, the 
laying of cables to Europe, and the construction of 
the Suez Canal, have exerted a profound influence 
upon the people, for the cultivator in Bombay, 
Bengal, and the Punjab has thus been brought into 
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direct relation with the markets of the world, and 
fluctuations in the price of cotton, jute, or wheat on 
the exchanges of Europe may bring him either pros- 
perity or adversity. 

Partly as a direct result of all these ehanges, and 
partly from other causes, but mainly because India 
is now linked up with the world, there has been a 
steady and continuous rise in the cost of living; and 
the increased price of food, together with a gradual 
improvement in the standard of comfort, is rapidly 
effecting a great intensification in the struggle for 
existence among all classes of the community. 

Thus in the brief space of fifty years a change so 
vast as to be almost inconceivable has been effected 
in the environment of a primitive, parasite-laden 
race. And as a direct result of the successive 
shocks by which this change has been brought 
about, the balance of life of myriads has been again 
and again upset, the delicate adjustment by which 
their parasitic infestations were kept in control been 
broken down, and appalling epidemies of disease 
been brought about amongst them at frequent inter- 
vals. And the poorest, the most ignorant, the 
most parasite-laden and least adjustable classes of 
the community suffer most severely at the time of 
these epidemics, demonstrating by this fact their 
inability to meet the strain of life under the chang- 
ing conditions of advancing civilization. 

Briefly summarized the conception which has 
been outlined in the foregoing pages may be stated 
thus:— 

Parasitism and parasitic infestation are universal 
conditions of life; and man in common with all other 
animals is the natural host of many species of 
parasites. But civilized man when contrasted with 
primitive man is comparatively free of parasitic 
infestations, the conditions of his life being less 
favourable to the existence of parasite organisms. 
Under natural conditions all organisms become 
adjusted to their environment, including their para- 
sitic associates, and disease as generally understood 
either does not occur amongst them at all, or only 
appears as a very minor phenomenon. 

Sudden changes of environment, however, such as 
that occasioned by unusual seasons, may upset the 
balance of life, and give rise to serious manifesta- 
tions of disease, in the course of which the less 
resistant members of à race or species perish. 

In common with many other parasites the 
malarial organism is to be found associated with 
man wherever the conditions of his life lend them- 
selves to its existence; and as primitive races 
generally live under conditions favourable to malaria 
they are frequently found to be infested with the 
organism. 

Primitive man like other animals is normally in 
& state of adjustment to his environment, which 
includes numerous parasitie infestations, to which 
under ordinary circumstances he is tolerant. But 
any change in his environment at once modifies his 
relationship to these parasites: and in proportion 
as it is sudden and severe may lead to a manifesta- 
tion of disease. 

Primitive man is usually only exposed to such 
temporary changes in his environment as those 
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occasioned by exceptional seasons. But the ad- 
vance of à race towards civilization is marked by 
recurring changes in its environment, often extra- 
ordinarily serious in their character. 

In the process of civilization individual members 
of a race, who fail to adjust themselves to the 
changing conditions of life, succumb to the strain, 
and fall victims to the attacks of the parasite to 
which they have previously been tolerant. 

Epidemic disease is a natural accompaniment of 
the early stages of advancing civilization; and it is 
a beneficent process; because in no other way can 
a parasite-laden race so speedily rid itself of its 
parasite carriers and parasites. 

The phenomenon of epidemic disease is thus 
always the result of a change in environment. 
When it occurs among primitive races it is usually 
due to (a) exceptional seasons, or (b) changes of 
advancing civilization. | Under both these condi- 
tions, previously tolerated parasites give rise to 
disease. But the change of environment producing 
disease among a population may itself be the 
presence of an unfamiliar parasite. The changes of 
environment producing epidemic disease among 
highly civilized raees appear to be usually of this 
character. 

Viewed in the light of this conception the problem 
of disease takes on a new aspect. Epidemics, 
whether of malaria, plague, cholera, and other in- 
fective disease to which such races as those occur- 
ring in India, China, and Russia are prone, appear 
no longer mere isolated, inexplicable catastrophes; 
but as perfectly natural phenomena, fundamentally 
related to each other, however profoundly they may 
differ in their manifestations. 

The investigation of disease becomes essentially 
& study of man's relationship to his environment, of 
which parasites form only a part. It follows that 
the investigation of the causes of malarial disease 
among a population necessitates a consideration 
not only of the parasites of malaria and anopheline 
carriers which may represent only one factor in the 
condition, but an inquiry into every detail of human 
environment with a view to determining that special 
circumstance which has occasioned the outbreak. 

In a country like India, therefore, the more highly 
specialized forms of sanitation, such as have been 
devised in recent years against yellow fever and 
malaria, must be applied with discrimination. They 
should be adopted in large cities with enlightened 
populations, among troops and jail communities, 
and in connection with such industries as tea plant- 
ing, mining, &c., for under such conditions they are 
most likely to offer a return commensurate with the 
expenditure incurred. They are also called for in 
rural towns, but more especially for educative 
reasons. And in such places on no account should 
this educative function be sacrificed to the often 
futile attempt to obtain immediately obvious re- 
sults. No doubt the State, by the deputation of 
specially skilled officers and the grant of funds, can 
eurry out specifie measures against malaria much 
more efficiently than the municipal commissioners 
of a small town; but the effect of such work when 
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done by Government is to undermine the indepen- 
dence of the townspeople, impair their sense of 
responsibility, and stifle effort at self-improvement. 
And so, though at first municipalities will do the 
work very badly, they must be stimulated and 
encouraged to undertake it independently of 
Government aid. 

The attempt to reduce malaria by such measures 
as drainage or the clearing of jungle, unless accom- 
panied by an extension and improvement in culti- 
vation, is foredoomed to failure. Instead of dissi- 
pating large sums of money in the vain hope of 
reducing the incidence of malaria in a few localities 
in rural areas, attention should be concentrated 
upon improving the existing methods of agriculture 
by every possible means. To this end, not only 
should special efforts be directed to educate the 
cultivating classes of the population, develop their 
intelligence, foster their ambition and independence, 
und improve their standards of comfort, but 
attempts should be made to induce capitalists to 
undertake large-scale agricultural operations wher- 
ever possible. 

The chief function of the State in regard to 
problems of sanitation should be mainly that of 
educating the population. And although it may 
initiate reforms, the actual carrying out of the 
measures should be left as far as possible in the 
hands of the people concerned, for without their 
intelligent co-operation no scheme of improved sani- 
tation can be made effective. | 

In conclusion it may be pointed out that just as 
we can trace the origin of many epidemics of disease 
among a primitive people to the changes wrought 
upon their environment by advaneing civilization, 
so it is to civilization carried to a greater length that 
we must look for the remedy to these conditions. 
And although we shall not in our day see the 
elimination of malaria from India, we may rest 
assured that it will be accomplished in the future, 
as certainly and as completely as it has been 
brought about in England. 

——— —QSe————— 


Motes and "Retos. 


BovRiL, Ltp., have been awarded the Grand 
Prix at the Ghent Exhibition, and also a Diploma 
for excellence at the Congo Belge Exhibition, 
Elizabethville. This double distinction, which 
heads a long list of previous awards, is certainly a 
high tribute to the excellence of the world-famous 
beef beverage. 
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BRONCHIAL SPIROCHASTOSIS. 


By ALBERT J. CHaLMEBS, M.D., F.R.C.8., D.P.H. 
Director, Wellcome Tropical Research Laboratories, 
AND 
Captain W. R. O'PARBELL, R.A.M.C. 


Protozoologist, Wellcome Tropical Research Laboratories, 
harioum. 


INTRODUCTORY. 


So far as we are aware no one has hitherto noted 
the presence of bronchial spirochetosis in the Anglo- 
Egyptian Sudan, where it is apparently not un- 
common, and this, together with the fact that the 
disease has so far been recorded from but few 
tropical localities, has induced us to bring forward 
the following observations, with the hope that it 
may stimulate an inquiry into the causation of 
bronchitis and of obscure cases of pseudo-phthisis 
in the Tropics and elsewhere. 


HISTORICAL. 


Some years ago Eichorst found spirochetes in 
small numbers in the sputum of cases of bronchitis, 
und Bertarelli with Volpino, in 1905, noted forms like 
Spirochzta buccalis and Treponema pallidum in the 
sputum of a person suffering from heart disease, but 
no importance was attached to these researches. In 
1905 Castellani saw spirochetes almost unassociated 
with other organisms in cases of bronchitis, and 
Rona noted the same organisms in cases of gan- 
grene of the lungs. In 1906 Castellani, who, with 
his usual care, had followed up his cases, came to 
the conclusion that there was a specific disease of 
the lungs caused by these organisms, and this 
disease he named bronchial spirochetosis. His 
findings were speedily confirmed in the same vear 
by Branch, in Kingstown, St. Vincent, but neither 
observations seem to have attracted much atten- 
tion. In 1907 Mühlens reported the presence ot 
spirochetes in gangrene of the lungs, and con- 
sidered them to be mouth spirochetes which had 
wandered into the lungs. In the same year Küster 
described two cases of lung gangrene in which he 
found organisms resembling T. pallidum (Schau- 
dinn, 1905). He considered it probable that these 
organisms were the actual causal agent of the 
gangrene. Also in the same year Castellani named 
the spirochetes he had found Spirochxta bron- 
chialis (Castellani, 1907). Early in 1909 Waters 
described typical cases of bronchial spriochetosis 
as seen in Tundla, in India. In September of the 
same year Castellani gave a fuller description of 
the disease in a paper read at the annual meeting 
of the Tropical Section of the British Medical 
Association. Also, in 1909, Phalen and Kilbourne 
described a case of pulmonary spirochetosis in a 
Filipino in the Philippine Islands, but considered 
that the causal réle of the organisms was not 
proven. In 1910 Castellani gave a detailed account 
of the disease in the first edition of the ‘‘ Manual 
of Tropical Medicine,’’ written by himself and one 


of us, and in the same year Rothwell published 
four cases of bronchial Vincent’s angina in which 
spirochetes were associated with fusiform bacilli; 
also in the same year Buvay published histo- 
logical researches on gangrene of the lung, in which 
he found spirochetes of the nature of S. dentium, 
together with Bacillus fusiformis. About this date 
Peters, in Cincinnati, reported cases of pneumonia 
and foetid bronchitis in which spirochetes, asso- 
ciated with fusiform bacilli, were present in large 
numbers. In 1911 Chamberlain described two 
cases of bronchitis, one with hemoptysis, in the 
Philippine Islands, and lastly, in 1913, Castellani's 
latest account appears in the second edition of the 
‘‘ Manual of Tropical Medicine ' mentioned above. 

From this historical sketch it will be noted that 
spirochetes of various sizes and descriptions have 
been seen by several observers in different parts of 
the world, associated with inflammation of the 
bronchi alone, or together with that of the lung 
tissue. It will also be observed that the whole 
subject is at present open for further research as to 
the relationship between the spirochetes and the 
various inflammatory conditions in which they are 
found. 

GEOGRAPHICAL DISTRIBUTION. 


Cases have been reported in the temperate zone 
and in the Tropics. In the former they have been 
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Fic. 1.—Spiroschaudinnia bronchialis (Castellani, 1907), as 
seen by dark-ground illumination. The phase represented is 
probably that which occurs just prior to the liberation of the 
granules depicted therein. These granules may possibly be the 
infective agent. Magnification about 2,000 diameters. 


observed in Europe and in the United States. In 
the latter they have been seen in Ceylon, India, 
the Philippine Islands and the West Indies, and 
now for the first time, so far as we know, in Africa 
in the Anglo-Egyptian Sudan, and we are privately 
informed that it will be reported shortly from 
another part of Africa. With regard to the Anglo- 
Egyptian Sudan, we have met with ten cases in 
the last two months, but medical officers who have 
great local experience assure us that it will in all 
probability be found to be a very common disease 
here. As may be expected, most of our cases have 
been found in Khartoum, but one case came from 
farther south. 


RACIAL DISTRIBUTION. 


The reported cases are in English, Sinhalese, 
natives of India (probably very different races), 
Arabs, negroes (probably very different races) and 
Filipinos. 

ETIOLoay. 

In the cases which we have seen in the Anglo- 
Egyptian Sudan and in Ceylon we have found large 
numbers of spirochetes in the sputum, and 
relatively but few bacteria, and no other organisms 
such as fungi. 

The typical form as seen by dark-ground illu- 
mination is depicted in fig. 1, and the various forms 
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which we have observed in stained specimens are 
shown in fig. 2. 

It is not our intention to describe the morphology 
or the life-history of this Spiroschaudinnia, as this 
wil be done by Dr. Fantham, the well-known 
investigator of spirochetes, who is at the present 
moment at work in this laboratory, but we may say 
that our observations tend to show that Spiro- 
schaudinnia bronchialis (Castellani, 1907) is a good 
species, and that the different forms may probably 
be closely related to one another as different phases 
of growth and division of one and the same spiro- 
chete rather than different species of spirochetes. 

The question which concerns us here is whether 
this spirochete is or is not the cause of the 
bronchitis. 

Ever since Charles Badham in 1810 introduced 
the term bronchitis the list of possible and probable 
causes of the disease has been gradually growing 
and changing, but in our opinion there is no doubt 
that it usually depends upon two factors: (a) 
Primary cause; (b) secondary cause. 


ial 
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Fic. 2.—Spiroschaudinnia bronchialis (Castellani, 1907), as 
seen in specimens stained by Leishman's method and carbol. 
thionin. The various forms depicted probably represent 
different stages of growth and division. Magnification about 
1,500 diameters. 


The essential or primary cause may he physical, 
chemical, or parasitic. As far as we know, physical 
and chemical causes as primary agents can be 
excluded in our cases and experiments, though we 
shall endeavour to show later that the physical 
secondary causes are of importance. 

We are therefore reduced to parasitic causes, 
which may be divided into the vegetal parasites 
and the animal parasites. In the vegetal parasites 
there are the fungi and the bacteria to be con- 
sidered. With regard to the fungi, Castellani and 
others have shown that they may be the cause of 
broncho-moniliasis, broncho-nocardiasis, broncho- 
aspergillosis, broncho-penicilliosis, broncho-mucor- 
mycosis, broncho-sporotrichosis, &c. These can be 
definitely excluded in our cases, as we have not 
found them in the sputum either by direct examina- 
tion or by cultivation. 

With regard to bacteria they are not so easily 
dismissed, but we have failed to see or to grow 
many organisms in several of the cases we have 


examined, and in this we support the early findings 
of Castellani, who says: ‘‘ They (the spirochetes) 
were generally mixed with some bacteria, but some- 
times when the sputum was collected in sterile 
Petri dishes and preparations made at once they 
were practically the only germs present.’ 

The tubercle bacillus has also been excluded from 
all the cases by repeated examination of the 
sputum, and by Castellani by the inoculation, of 
guinea-pigs, which, at present, are too valuable here 
to be expended upon an experiment already per- 
formed. l 

As neither bacteria nor fungi appear to be the 
essential cause, and as spirochætes are in abundance 
in the expectoration, it is necessary to consider 
them in detail. 

Firstly, are they merely mouth spirochetes 
which, owing to some secondary condition, have 
been induced to wander into the bronchi? Our 
answer to this is in the negative, for the following 
reasons :— 

(1) We have found mouth or throat spirochetes 
in some of the cases, but these were morpho- 
logically different from the typical forms of spiro- 
chetes in the bronchial mucus, and could be 
differentiated. 

(2) We do not believe that the disease is caused 
by an increase in the number of the mouth or throat 
spirochetes and their invasion of the bronchi 
because of the following experiment :— 

A monkey, which had a small number of fine, 
easily recognized spirochetes in the top of its 
larynx, was intratracheally injected with some spu- 
tum from the case of mixed broncho-spirochetosis 
and pneumonia mentioned below. The spirochetes, 
which were very few in number, were all dead 
before the injection was made. After injection the 
monkey was severely chilled by rubbing its chest 
with ice and exposing it to the blast of a quickly 
running electric fan. The monkey developed a 
coryza, and later a broncho-pneumonia, from which 
it subsequently died. An immediate post-mortem 
was performed, and the pneumococcus was obtained 
from the bronchial secretion and the patches of the 
lungs. A very few of the laryngeal spirochetes 
mentioned above could be found by diligent search 
in the bronchial mucus, and they were identical 
with those seen before injection. 

This experiment tends to show that merely chill- 
ing a monkey or injecting it with the pneumococcus 
will not lead to marked increase in the number of 
the usual spirochetes normally living in the top of 
the throat and in the bronchial secretion. 

Secondly, if S. bronchialis (Castellani, 1907) is 
not a mouth spirochete, what is it? We believe 
that it is a specific spirochete, and that it causes 
bronchial spirochetosis, because :— 

(1) The spirochetes are always present in 
abundance during the attack, diminish during con- 
valescence, and are subsequently either absent or 
found with difficulty 

(2) The spirochetes of all our cases appear to 
belong to S. hronchialis (Castellani, 1907). 

(8) The spirochetes found in the Anglo-Egyptian 
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Sudan uppear to be the same as those observed in 
Ceylon. 

(4) A monkey living in good health in our 
monkey house was examined, and found to contain 
a small spirochete in its pharyngeal mucus. This 
organism was easily differentiated morphologically 
from S. bronchialis. | 

This monkey was injected intratracheally, and, 
unfortunately, owing to à sudden movement on the 
part of the animal, also extratracheally with some 
expectorated sputum from a well-marked case of 
bronchial spirochetosis; after this injection it was 
chilled. 

In about thirty-six hours it became very ill. It 
was unable to eat its food, developed a temperature 
of 106°3° F. at night, had a peculiar kind of cough, 
and showed a quantity of mucus hanging down from 
its muzzle. The mucus from its throat was 
examined, and was found to be full of spirochetes 
similar to S. bronchialis. In a couple of days the 
monkey became very much better, the cough dis- 
appeared, it ate its food, and no more spirochetes 
could be found, but it still had some fever. It was 
then killed, and on post-mortem examination was 
found to have a serous anterior mediastinitis due to 
the extra-tracheal injection. 

This experiment, to our mind, shows that S. 
bronchialis can live in the air-passages of a monkey. 
That it can produce increased bronchial and tracheal 
mucus, because, with the disappearance of the 
spirochetes, the excessive mucus was no longer 
present, and that it can at all events assist in the 
production of fever, because the temperature was 
higher when the spirochetes were present than 
afterwards. 

Animal experiments are being continued, and 
their results will form the subject of a future paper. 

(5) A young English scientist arrived in Khar- 
toum in January of this year, coming direct from 
England, where he had been passed as medically 
fit for service in the Sudan. 
part of these laboratories, but frequently came into 
the rooms where patients suffering from spiro- 
chetosis were spitting up or had spat up mucus 
and where examinations were made. No one is 
known to suffer from bronchial spirochetosis in the 
house in which he lives, though, of course, there 
are several people suffering from the disease in 
Khartoum. It must, however, be admitted that 
he came in contact with a large percentage of the 


known cases while in the laboratory. Moreover, . 


the heat of the Sudan summer had most evidently 
affected his general health. 

A few days previously he caught a chill while 
sleeping on a covered verandah during a heavy rain 
storm, and in about twenty-four hours complained 
that he did not feel well, and reported sick thirty 
hours after the chill. All his organs were found to 
be healthy with the exception of his right lung. The 
blood, which appeared quite normal, contained no 
parasites. The fluid from his mouth contained no 
spirochetes, nor did that from the pharynx. Swabs 
from his tonsils, which were quite normal, showed 
a Gram-negative diplococcus, which is very common 





He worked in another 


here. We are well acquainted with the cultural 
characters of this diplococcus, as well as with its 
pathogenicity, but he showed none of the usual 
pathogenic signs produced by this organism. 

After washing his mouth and gargling his throat 
he expectorated a small quantity of mucus, in which 
S. bronchialis was quite easily found. The spiro- 
chetes were fairly numerous, though not present in 
the enormous numbers which we have seen. Sin- 
gularly few other organisms could be found, and no 
tubercle bacilli could be detected. 

On examination it was found that his tempera- 
ture, which at first was 101°6° F., had risen to 
102° F., and that his pulse rate was 90 beats per 
minute, while his respirations were 20 per minute. 
(Vide fig. 3.) He complained of a sensation. of 
tightness in the chest. Nothing could be detected 
by palpation or percussion, but on auscultation a 
few rales could be heard over the right lung in an 
area of about 4 in. in diameter just superior to the 
right nipple. 
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Fic. 8.— Temperature chart of the English Scientist. 


He was diagnosed as suffering from bronchial 
spirochetosis and taken to hospital, where, under 
careful nursing, his temperature quickly fell to 
normal, a feature we have observed also in native 
patients when suffering from acute attacks. He 
was treated with arsenic. His chest symptoms 
improved, and the spirochetes promptly disappeared 
from his sputum, and he was convalescent. 

This case appears to us to be as nearly as 
possible a case of experimental human broncho- 
spirochetosis. It was promptly diagnosed and 
promptly treated, and was therefore cut short, but 
if it had been neglected it might have developed 
symptoms similar to those seen in worse cases in 
natives. 

As far as we know, this is the first case ever 
diagnosed immediately after the onset of a first 
attack. | 

(6) Just as this paper is about to be forwarded to 
England one of us has developed a cold in the head 
associated with the signs and symptoms of mild 
laryngitis and tracheitis, and with the presence of 
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Spiroschaudinnia bronchialis in the sputum. This 
attack appears to us to be due to direct infection 
during the present investigation, with a chill as a 
secondary cause. It might almost be classed as 
belonging to infections of experimental origin. 

To summarize: We believe that Spiroschaudinnia 
bronchialis (Castellani, 1907) is the cause of a form 
of bronchitis occurring in the Anglo-Egyptian Sudan 
because of :— . 

(1) The appearance of bronchial spirochetes in 
one monkey, even though there was such a com- 
plication as an anterior mediastinitis of experimental 
origin. 

(2) The almost experimental infections of the 
young English scientist, and one of ourselves. 

(8) The presence of S. bronchialis in abundance 
in the expectoration of cases during the attack, and 
in the experimental monkey during its bronchial 
attack. 

(4) The apparent exclusion of other causes. 


SECONDARY CAUSES. 


It is possible that chills may act as secondary 
causes, and we are supported in this view by the 
history of the scientist mentioned above. 


METHOD OF INFECTION. 


In our examination of persons having a history 
of attacks of probably this disease, but who were 
at the time well, we have, after diligent search, 
found in the bronchial expectoration perhaps one or 
a few spirochetes closely resembling, if not identical 
with, S. bronchialis. Also in our patients when 
convalescent or recovered we have been able to 
find with diligent search one or more spirochetes. 
From these few observations, and from the case of 
the scientist mentioned above, we would suggest 
that the human carrier is the infective agent, and 
that probably the disease will not develop unless 
the body resistance is lowered by some other cause 
such as a chill. 


SYMPTOMATOLOGY. 


In general the symptomatology of our cases is 
that of mild attacks of acute bronchitis, separated 
by intervals of good health or of a more chronic 
illness closely resembling the early stages of 
phthisis, and sometimes associated with slight 
hemoptysis. The following case may be re- 
corded :— 


A male Arab, aged 22 years, born in Kordofan, : 


where he lived three years, was brought up in 
Khartoum, where he lived healthily, as did his 
family, till about four years ago, when he was ill 
for about twenty-one days with cough and fever. 
After his recovery from this attack he remained 
quite well for about two years, when he had another 
slight attack. After this he was quite well until 
this vear, when he developed a slight cough and a 
little fever which made him feel ill at night, but in 
a few days there was a lull in the illness, and he 
felt better, though still troubled every day with a 
slight cough. After about three weeks he again 
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became ill with fever, reaching between 1019 to 
1029 F. at night, falling in the morning to 999 F. 
His cough now became worse, and the expectoration, 
which at first was scanty, now became more profuse, 
and he complained of pain over the upper part of 
the sternum at the level of the fourth dorsal 
vertebra. 

On examination he was found to be very thin (a 
not unusual feature in a young Arab), but all his 
organs appeared to be normal. The respirations at 
the time of examination were not markedly increased 
in number, allowance being made for the excite- 
ment over the examination. On palpation. some 
slight fremitus due to rales could be felt. Per- 
cussion revealed no abnormality. His breath sounds 
were normal, but a large number of fine rales could 
be heard all over the chest, both anteriorly and 
posteriorly. The vocal resonance was normal. 

His sputum was carefully examined. It con- 
tained no tubercle bacilli and very few other bacilli, 
but a very large number of forms of Spiroschau- 
dinnia bronchialis (Castellani, 1907). His blood was 
carefully examined, but no malarial or other para- 
sites could be found. 

À composite blood examination of this and other 
cases gave the following results :— 


During attack 


Hemoglobin ... 80 percent... 
Red corpuscles 3,648,000 per c.mm.... 


During interval 


100 per cent. 
4,400,000 perc.mm. 


A marked leucocytosis was present, and the com- 
posite differential count of 2,719 white corpuscles 
gave the following percentage :— 


Polymorphonuclear leucocytes - " 78:3 
Mononuclear leucocytes wd "s 6:6 
Large lymphocytes  ... T e "T 10:6 
Small lymphocytes  ... a a " 6:6 
Eosinophile leucocytes 2:6 
Transitional cells Ns ak T: 02 
Mast cells M u^ 7" tus Ix us 01 

100:0 


He improved rapidly under treatment, and when 
examined again after an interval of four days was 
much better, and only a few ráles could be heard, 
while his temperature was 999 F., and only a few 
spirochetes could be found. After another week 
no rales could be heard, the temperature had 
become normal, no spirochetes could be found, and 
the patient felt quite well. He remained in good 
health and apparently free from spirochetes till a 
few days ago, when with the advent of rain he 
developed a slight cough, and a few spirochetes 
appeared in his sputum. 

The above history appears to us to be typical of 
the cases seen here. It is probable that the other 
attacks of illness mentioned therein were also 
broncho-spirochstosis. There is, however, another 
symptom not found in the above case which we 
have met with twice, and this is a pleuritic rub. 

The disease as seen here, therefore, consists of a 
number of acute or subacute attacks separated by 
longer or shorter intervals of fairly good health. 


Nov. 1, 1913.] 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


883 








COMPLICATIONS. 


The diseuse may be complicated by various other 
parasites; for example, we have met with a case 
complicated with the pneumococcus, and Branch 
found one complicated by the tubercle bacillus and 
malaria, while Buvay and Peters have met with 
cases complicated by the fusiform bacillus. Other 
complications may reasonably be expected as the 
history of the complaint becomes better known. 


COMPLICATION WITH THE PNEUMOCOCCUS. 


The following is an account of a case complicateu 
by the pneumococcus :— 

A native of the Sudan was seized with a chill on 
June 27, 1918, and complained of pain in the left 
side of the chest on breathing deeply. 

Second Day.—The temperature rose to 101° F. 
in the morning, and remained about that during the 
day. No physical signs could be observed. 

Third Day.—The morning temperature was 99° F., 
and the evening temperature 108° F., and there 
was increased pain on the left side of the chest. 
The frequency of the respirations was not increased, 
but the patient coughed up a quantity of blood- 
stained sputum. A slight friction sound could be 
detected around and below the left nipple. 

Fourth Day.—The symptoms remained unabated, 
except that the pain was relieved by cupping. 

Fifth Day.—The temperature in the morning fell 
to 989 F., and in the evening rose to 1019 F. The 
symptoms remained as indicated above. 

Sizth Day.—The temperature was 103° F. in the 
morning, and 102° F. in the evening. During the 
day the patient complained of pain on the neck and 
occiput. A few sibilant rales were noted over the 
left lung, especially posteriorly. The sputum con- 
tinued to be blood-stained, and when examined 
showed numerous spirochetes, some of which are 
demonstrated in fig. 2, and some pneumococci. 
The diagnosis of acute bronchial spirochstosis com- 
plicated by broncho-pneumonia was made. 

Seventh Day.—The temperature was 102° F. in 
the morning, and 103° F. in the evening. 

Eighth Day.—The temperature was 101° F. in 
the morning, and 1049 F. in the evening. He had 
severe headache. 

Ninth Day.—The temperature fell to 99° F. in the 
morning, and was 1009 F. in the evening, and 
though the patient vomited he was not worse. 

Tenth Day.—The temperature fell to normal, and 
the symptoms subsided. 

Eleventh Day.—The temperature was normal. 
There were no physical signs, no symptoms, and 
the spirochetes had practically disappeared from 
the sputum, but the pneumococci persisted. 


DIAGNOSIS. 


The diagnosis of broncho-spirochetosis can only 
be made by a careful examination of the sputum. 
A small quantity of fresh sputum is placed on a 
thin, white, clean slide, and covered at once by a 


p 


very thin, perfectly clean cover glass, wkich is well 
pressed down. The cover glass is then surrounded 
by vaseline to prevent evaporation, and the speci- 
men is immediately examined by means of the dark 
ground illumination, which is quickly and easily 
produced by a Zeiss paraboloid condenser, a Nernst 
lamp, a 2 mm. apochromatic lens, and a 2 or 4 
compensating ocular, or some similar combination 
of lenses. Failing this equipment, a film may be 
spread on a slide, dried, fixed by heat, and stained 
by toluidin blue or carbol-thionin, or simply dried 
or fixed wet with osmic acid, and coloured by 
Leishman's stain, when the spirochetes are usually 
so numerous that they can be found; but this 
method of examining stained films is much inferior 
to the quicker, surer and simpler method of dark- 
ground illumination. The rough diagnosis having 
been made, it is advisable to examine the teeth for 


caries and to try to find the dental spirochetes ; 


then to examine the buccal secretion (collected by 
a sterile capillary tube) and the secretion of the 
tonsils and pharynx for spirochetes. The patient 
should then wash his mouth and gargle his throat 
with clean water, and should then cough up his 
sputum again into a sterile (or flamed) Petri dish. 


‘The sputum so collected should be examined by the 


dark-ground illumination, when it will be noted that 
the spirochetes, though numerous, tend to collect 
in special areas of the film, and may therefore 
require a little search. They are, however, more 
numerous than dental or mouth spirochetes, and 
this, together with their characteristic appearance, 
confirms. the diagnosis. 

The differential diagnosis has to be made from 
acute bronchitis due to other causes and from 
incipient phthisis, and less frequently from malaria 
and paragonimuasis. 

From acute bronchitis due to the influenza 
bacillus, pneumococcus, Diplococcus catarrhalis and 
other diplococci, as well as to the fungi mentioned 
above, it may be differentiated by the absence of 
these organisms and by the presence of the numer- 
ous examples of S. bronchialis. If one of the above 
is present along with S. bronchialis, it is obviously 
a double infection. 

From incipient phthisis it is differentiated by the 
absence of the tubercle bacilli in the sputum, the 
absence of tubercular lesions after inoculation of 
guinea-pigs, and, if thought necessary, by the 
ophthalmo- and cuti-reactions. It must, however, 
be remembered that the tubercle bacilli may com- 
plicate a case of spirochetosis. 

From malaria it is differentiated by the absence 
of the parasites in the blood, but again it must be 
remembered that malaria can be present as well as 
broncho-spirochetosis. 

From paragonimiasis by the absence of the 
characteristic ova in the sputum, though again no 
doubt cases will some day be reported with this 
disease as a complication. 


PROGNOSIS. 


This is good, as the disease appears to be readily 
amenable to treatment in its acute phases. 
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WHEN TO COME HOME FROM THE TROPICS. 
NOTES ON ANSWERS TO SCHEDULE SENT OUT. 
(See page 337.) 


THE remarks of the several contributors to the 
queries in this subject are very helpful The 
subject is a difficult one and few care to place their 
opinions in writing upon so debatable a theme; all 
the more are we indebted to the contributors for 
the expression of their opinions. 

The best time to reach home is in four of the 
replies declared to be the early summer, and Major 
Stodart alone recommends the winter. The writer, 
when he issued the cireular, pointed out the advan- 
tages of wintering in Europe for persons who had 
been suffering from malaria in the Tropics, especially 
when a visit to Switzerland in the month of January 
is possible. The writer, and no doubt many others, 
agree with Major Stodart as to the advantages of 
winter for tropical residents reaching home for 
certain ailments, more particularly malaria. Prac- 
tical experience has shown the writer the great 
benefits derived from residence at high altitudes in 
Switzerland during January in malaria, especially 
when there is enlarged spleen; no other method of 
treatment can reduce a spleen so rapidly as a 


| 
| 


sojourn at this time of the year in Switzerland or 
other countries where similar conditions obtain. 
Wintering in England has many drawbacks during 
January, February and March, but during October, 
November and December the conditions are, as a 
rule, quite suitable for tropical residents; when 
January comes round Switzerland is highly bene- 
ficial and suitable up to towards the end of 
February, by which time the usual six months’ 
leave will be up and the traveller has to return to 
work abroad. 

Sojourning in the South of Europe.—The idea 
that it is necessary to ‘‘ gradually cool down '' before 
reaching British shores by a sojourn at some place 
along the Mediterranean littoral finds two sup- 
porters, whilst three deny its benefits. The plan of 
getting accustomed to cooler regions before risking 
a cold climate is a custom that has the stamp of 
time upon it, for it was a proceeding at one time 
looked upon as essential. Now the opposite opinion 
is commonly held, and the belief that the sooner e 
malaria-stricken person gete into colder regions the 
better the chance of a more speedy riddance’ of 
infection. 

The question of winter sports in Switzerland 
is answered by four in the affirmative and by one, 
Dr. Villejean, in the negative. As usual, there are 
** pros ’’ and “‘ cons ” in this as in every other ques- 
tion of the kind Where individual idiosyncrasies 
have to be considered seldom are two cases alike, but 
it may be taken as a general rule that in the case of 
the younger men or women suffering from malaria 
with enlarged spleen the change to Switzerland in 
winter is beneficial, and unless anemia is very pro- 
nounced they ought to be encouraged to take part 
in the ordinary winter sporte. Major Graham, very 
wisely it would seem, thinks that ''it is beneficial 
after a summer, autumn and early winter at home 
(in Britain)." He is of opinion that a ‘‘ sudden 
transfer to a cold temperature induces relapses.’’ 

Residence by the Sea, Inland, or at High Level 
whilst in Europe.—Dr. Villejean considers the sea- 
side preferable; Major Stodart recommends the 
east coast or dry upland districts; Major Graham 
agrees with Major Stodart, and mentions Dornoch, 
in Sutherlandshire, Scotland, as particularly suit- 
able; Dr. Landsborough is in favour of residence 
inland or at a high level; Dr. Chartres prefers an 
inland site in place of the seaside. The writer has 
for many years been of the opinion that old tropical 
residents coming to Britain should avoid seaside 
resorts and get to high dry ground in Yorkshire or 
Derbyshire, in Aberdeenshire (Braemar and neigh- 
bourhood), in the upland districts of Banffshire, or 
anywhere in Moray or Nairn, even at the seaside, 
for in these two counties the Moray Firth is not 
sufficiently wide to influence the lightness of the 
air which prevails around the adjacent hill districts 
of these counties and the opposite shores of Ross- 
shire and Sutherland. All will agree that the west 
coast of England, Wales, Scotland or Ireland are 
unsuitable for persons suffering from malaria or 
from anemia from any cause. 

Quinine taking when there are no Malaria Para- 
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sites to be found in the Blood.—Major Graham, 
Major Stodart and Dr. Villejean are of opinion that 
no quinine need be taken when the tropical resident, 
who has had malaria and may have been invalided 
in consequence, reaches Europe; on the other hand, 
Dr. Chartres recommends 5 gr. twice weekly, and 
Dr. Landsborough one dose of quinine weekly for 
two months. Had the question been made to 
include enlarged spleen it is to be presumed all 
would recommend quinine to be taken. 

The question of the presence or absence of 
malaria parasites in the blood cannot be considered 
& reliable indication whether the patient is suffering 
from malaria or not, unless the examination is done 
repeatedly, and perhaps only at times when fever 
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tion, and if told no malaria parasites were found he 
is satisfied that all is well with him; a subsequent 
attack of fever at an early date proves disconcerting, 
and the inevitable remonstrance follows to the effect 
‘that he was misled by a faulty report.” It is un- 
fortunate, but nevertheless it is so, that the absence 
of malaria parasites from a blood specimen is no 
proof that the patient is free from the disease, and 
it would seem advisable to administer quinine after 
arrival in Britain for some three months. The 
periods of administration and the dosage are matters 
of choice, but at least 40 gr. per week would seem 
the minimum likely to do any good. 

Intestinal Ailments.—A subacute or chronic state 
of bowel complaint due to residence in the Tropics 


ANSWER3 TO CIRCULAR INQUIRING WHERE IT IS BEST FOR PERSONS TO GO WHEN LEAVING THE TROPICS FOB THEIR 
HEALTH OR FOR CHANGE. 





When malaria is present. I 


(1) Do you consider the summer or winter the Summer 
better time to reach '* home" ? 
(2) Do you advise & sojourn in South of Europe | No 


before coming to Britain ? | 


(3) Do you consider residence, with winter sports, | Beneficial 
in Switzerland, beneficial or otherwise ? | 

(4) Do you advise residence by the sea, inland, or | Inland 
at a high level whilst in Britain? 

(5) Do you advise continuance of quinine taking | 5 gr. twice 
whilst in England if no malaria parasites : weekly 
are found in the blood ? | 
When suffering from intestinal ailments. | 

(1) When intestinal ailments (not acute) are; | No 
present do you advise sojourn in the South | 
of Europe before coming to Britain ? 

(2) Do you consider the seaside, inland, or high | High inland 
ground residence the best ? ground 

(8) What period of the year should persons with | Late spring 


intestinal derangements come to Britain 
when the disease is not acute or symptoms 
pronounced ? 

(4) What do you consider the period of leave 
necessary for convalescence when a chronic 
affection of the bowel is gradually im- 
proving? 


least 


6 months at 





II | III IV V 
Summer Summer Winter Summer 
| 
No Yes No Yes, Mediter- 


| ranean shore 
Likely 
beneficial 


Yes, after a Beneficial Not beneficial 
spell of resi- 
dence at home 
Inland and 


fairly high level 
No 


Inlund and | East Coast or Seaside 
high level | dry upland 
| 1 weekly dose No 
quinine for 


2 months 


No 





— Yes —- 


-€— First seaside 


-- Early summer 


| 


— 1 year or 4 to5, — ? 
months after 


symptoms 
gone 


I—E. A. Chartres, F.R.C.S.1., West African Medical Staff. 
II—Major James Drummond Graham, Indian Medical Service. 
III—David Landsborough, M.B., C.M., Shoka, Formosa. 
IV— Major Stodart, Indian Medical Service. 
V—Dr. A. A. Villejean, Hótel Dieu, Paris. 


has actually developed. Of many scores of blood 
specimens from patients invalided for malaria, and 
many of whom have occasional attacks of malaria 
after reaching Britain, examined for me by Dr. 
G. C. Low, in only 4 per cent. have malarial para- 
sites been found. Enlarged spleens have been 
present in 15 per cent. of those examined, yet in 
these parasites are absent from the blood as a rule. 
The absence may be explained by the patient having 
taken quinine recently, but in many instances this 
explanation does not hold good. Dr. Low, in his 
reports, frequently states ‘‘ the specimen gives all 
the indications that it is a malarial blood, but no 
parasites are to be found." The patient is always 
anxious to know the result of the blood examina- 


is the usual form in which intestinal ailments are 
met with in Britain. The period at which it is 
considered advisable by the contributors for 
patients to come home is the late spring or 
early summer—April or May; and there seems 
little doubt that most observers will agree with this 
decision. The question whether the patient should 
go inland or to the seaside is replied to by Dr. 
Villejean with a ‘‘ query ’’; Dr. Chartres advocates 
high inland ground; Dr. Landsborough considers 
the seaside beneficial at first. The writer finds that 
intestinal ailments, in common with hepatic ail- 
ments, are not only not benefited, but are posi- 
tively made worse by residence at the sea-level, 
and he agrees with the opinion that the patient 
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should reside on dry fairly high ground. As milk 
by many practitioners is considered an essential 
element in treatment, these patients should be 
treated in the country, where it is possible to 
obtain it before it is ‘‘ tampered with ’’ in any way. 
The milk in towns is not calculated to benefit 
sprue patients or others to whom milk is being 
administered. 

The length of leave is '' queried " by Dr. Ville- 
jean; Dr. Chartres considers six months' leave 
essential; and Dr. Landsborough advances a plea 
for twelve months, or four to five months after 
symptoms and signs of the complaint have com- 
pletely disappeared. There can be no definite time 
fixed for return in intestinal ailments, for the time 
it takes to '' cure '' is quite impossible to state, and 
it is only when several months after signs and 
symptoms have disappeared and the patient has 
regained his normal weight that he should be 
allowed to return to the Tropics. 

Many subscribers to the Journal must have the 
schedule issued in their hands, and after the replies 
received and the remarks made perhaps they will 
be induced to contribute their experiences upon this 
interesting subject. 

| J. CANTLIE. 
———— dp ————— 


Abstracts, 





ACCOUNT OF AN INVESTIGATION OF THE 
PREVALENCE OF ENDEMIC KALA-AZAR 
IN THE PLAINS OF ASSAM.* 


By Captain T. C. McCouBriE Youna, I.M.8. 
Deputy Sanitary Commissioner, Assam. 


THE author believes that & short account of the 
past history of kala-azar in Assam may be of 
interest. He therefore recalls the main facts of the 
epidemic of the ‘eighties and nineties. In the Pro- 
vince of Assam the disease was first observed in the 
Garo Hills in 1869, and in 1882 a severe form of 
“malarial cachexia " was described as affecting 
certain areas at the foot of the Garo Hills. This 
was believed to have first become operative as a 
source of deficiency of revenue in 1875. This fever 
was probably identical with the epidemic of Burd- 
wan fever, which devastated the Burdwan division 
in the decade 1860-1870, and the district of Rangpur 
in 1871-1876; and it was probably a late extension of 
this epidemic, which had slowly crept round the 
barrier of the Garo Hills, having been imported 
from Rangpur. The disease having thus obtained 
a footing in Goalpara, then spread up the Brahma- 
putra Valley via the grand trunk road, on the south 
bank of the river, through the sub-divisions of 
Dhubri and Goalpara to Kamrup, causing the 
heaviest mortality in Goalpara during the period 
1882-87. Kamrup on the southern bank being in- 
fected, the disease then crossed to the north bank 


* Proceedings of the Third Meeting of the General Malaria 
Committee. held at Madras November 18. 19, and 20, 1912. 
Simla: Government Central Branch Press, 1913. 








into the Mangaldai sub-division of Darrang, and 
thence to Nowgong in 1890. Heavy mortality 
occurred, especially in the latter district. 

As a measure of the disastrous effects of the 
disease, it may be noted that in Nowgong the fever 
death-rate rose from about 4,000 in 1891 by regular 
stages to 14,000 in 1897, and again declined to about 
4,000 in 1902. It is calculated that 54,000 persons, 
or one-third of the indigenous population, died in 
this district during the epidemic decade, and that 
one-fifth of the land went out of cultivation. By 
1896 the disease had reached the narrow tract of 
sparsely populated country which gives access to 
the more open, alluvial plains of the Golaghat sub- 
division and the Upper Brahmaputra Valley. Here 
stringent measures to prevent infected persons from 
traversing this tract of country were put in force; 
the epidemic was stayed, and the Upper Assam 
Valley was saved from its ravages. Subsequently, 
the disease in its epidemic form declined &lmost to 
extinction in the parts first affected, and in 1901 it 
was considered that Goalpara and Kamrup were 
free from the epidemic, except for a few chronic 
cases in parts of the district. 

In reviewing the history of the epidemic in 
Assam, the author notes that the disease took from 
ten to twenty years to go through its epidemic cycle 
in a district, and that it spread as far as, and no 
farther than, the Golaghat sub-division of Sibsagar. 
In the Surma Valley different conditions prevailed. 
Although a severe outbreak of fever, with a rise in 
the fever death-rate, occurred in 1897, following the 
earthquake, the fever death-rate fell to nearly 
normal proportions the following year, and the rise 
was probably malarial, therein differing from the ten 
to twenty year wave-lengths of the epidemic curves 
in the districts affected by kala-azar. Further- 
more, it had previously been shown that the disease 
was endemic in this district. The contrast between 
the heavy mortality caused by the disease in the 
Brahmaputra Valley and the lightness of its inci- 
dence in the Surma Valley is one which is very 
striking, and the explanation put forward by Rogers 
is of great importance and interest. In this con- 
nection Rogers says: ‘‘ The epidemic travelled 
through the virgin soil of the northern valley pre- 
viously unaffected by the sporadic form of the 
disease, and there found a population fully suscep- 
tible to its deadly influence, and hence was able to 
work such terrible havoc. If this view of the epi- 
demic is correct, it is clear that unceasing vigilance 
must continue to be exercised to protect the un- 
affected upper part of the Assam Valley from the 
insidious extension of the disease, while a fresh out- 
break may, in the future, be lighted up by some 
such extraordinary succession of unhealthy years 
as caused the spreading epidemic at the foot of the 
Garo Hills in 1875." 

The subsequent history of kala-azar in the 
province has not been marked so far by any epr 
demic recrudescence, or by epidemic invasion of 
hitherto unaffected country. Officers of the Medical 
and Sanitation Departments, however, have, within 
the last three years, been reporting the existence of 
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certain areas within which tt appears as if some still 
glowing embers of the disease, remnants of the 
epidemic conflagration, are displaying activitv. In 
the maintenance of that unceasing vigilance advised 
by Rogers, early and careful scrutiny of the condi- 
tions attending any such apparent activity is 
imperative; and from the first the importance of 
doing so has been recognized by the Sanitary 
Department. 

The author then gives a short account of the 
situation in certain of these areas in which the 
apparent activity of the disease has attracted atten- 
tion, and in which some preliminary work has been 
done prior to the commencement of the larger 
survey. 

Golaghat.—It was in this sub-division of the Sib- 
sagar district that the epidemic conflagration burnt 
itself out, and it was with regard to this area that 
the need for future vigilance has been emphasized. 
Beyond this region, amid the higher reaches of the 
river, lie the fertile and prosperous districts of 
Sibsagar and Lakhimpur. These districts are the 
seat of a large and flourishing tea industry. The 
protection of this industry, involving as it does very 
large financial interests, and one upon whose con- 
tinual prosperity the livelihood of a large population 
depends, an industry, furthermore, to whose vitality 
and energy much of the prosperity and advancement 
of the province in the past is to be ascribed, and 
in whose hands much of the future industrial pros- 
perity of the province lies, is probably one of the 
most important problems to be considered by the 
sanitary advisers of the Assam administration. 
Any suspicious disease activity in a fringe of country 
bordering on these hitherto unaffected and populous 
districts would give rise to some anxiety. During 
the rainy season of 1910, the attention of the Civil 
Surgeon, Captain Morison, I.M.S., was directed to 
persistent reports of deaths from kala-azar occurring 
in the Khumtai Mauza. These had previously been 
filed as fallacious and included in the fever mortality 
returns. On visiting the affected area, however, 
Captain Morison was convinced of the truth of the 
reports, and notified the existence of the disease to 
the Sanitary Department. Measures for dealing 
with the outbreak were drawn up by the Acting 
Sanitary Commissioner, and the author was deputed 
to investigate the conditions. 

His observations confirmed those of the Civil 
Surgeon, and the parasite was found in a post- 
mortem specimen of the spleen of one of the cases. 

Major Christophers, I.M.S., was then deputed by 
the Government of India to examine the outbreak. 
In the report which he submitted he stated that the 
disease had probably been introduced into the dis- 
trict ten (or more) years ago, and that it had pro- 
gressed irregularly from the original foci, showing 
the typical tendency of the disease to cling to 
groups of houses and families. He considered that 
there was no great tendency for it to assume epi- 
demic proportions at present, and he was doubtful 
as to whether it was really more prevalent now than 
some years ago. 

He pointed out, however, that the infection is 
maintained by the presence of these secondary foci, 


and that so long as these exist it is impossible to 
say when the disease may not assume an active 
epidemic form. 

The results of a survey, which was carefully and 
thoroughly carried out under the personal super- 
vision of the Sanitary Commissioner, the Civil 
Surgeon, and the author of this paper, showed that 
the infection was not very widespread, and their 
view was that there was no cause for anxiety as to 
the present condition of affairs, although the situa- 
tion required vigilance. 

The measures adopted to deal with the cases are 
as follows: When an undoubted case is discovered 
in a family, a new house is built for them on 
another site at Government expense, and compen- 
sation is given for the destruction of presumably 
infected belongings before removal under the super- 
vision of the Assistant Surgeon in charge. he 
infected person is provided with separate quarters 
on the new site, but within the compound of the 
house, and is prohibited from sleeping or eating 
with healthy persons. This degree of segregation 
is merely nominal, and, as may be expected, has not 
proved effective. 

Probably, the author believes, the solution of the 
difficulty will be to provide a kala-azar hospital or 
dispensary with indoor wards for treatment of 
diagnosed cases. The nucleus of such already 
exists at Khumtai. 

Kamrup.—Another investigation has been in 
progress in the district of Kamrup. This district 
was involved in the epidemic conflagration and is 
known to contain endemic foci. In March, 1911, 
the Civil Surgeon, Kamrup, drew attention to the 
prevalence of the disease in a village in the thana 
of Rangiya in a report suggesting certain measures 
to deal with the disease. A Sub-Assistant Surgeon 
was placed on duty for a year to carry out the 
measures recommended by the Civil Surgeon under 
his supervision. He carried out investigations as 
to the extent of the infection, and destruction of 
infected property was attempted, but without the 
thoroughness attending the Golaghat measures. 
Fourteen villages were found to be infected out of 
sixty-seven examined. 

Sylhet.—It was observed that a considerable 
number of deaths from kala-azar had been reported 
from the Chatak and Sadar thanas of Sylhet in 
1910, and the attention of the Civil Surgeon was 
drawn to it, and a Sub-Assistant Surgeon deputed 
to assist him in the investigation. On looking up 
the past history of Sylhet with regard to kala-azar, 
it was found that the presence of the endemic form 
of the disease had been established by several 
observers. 

Goalpara.—Attention was drawn to yet another 
affected area by the Deputy Commissioner of Goal- 
para, who reported that in the Dudnai thana during 
the twelve months from March, 1911, to February, 
1912, 118 deaths from kala-azar had been reported, 
and he remarked that ‘‘ considering the extra- 
ordinary virulence of previous epidemics of kala- 
azar in neighbouring parts of the district in previous 
years these figures are serious." 

Mangaldai,—The Sub-Divisional Officer of the 
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Mangaldai sub-division of the Darrang district has 
recently reported the prevalence of kala-azar in the 
Ambagaon Mauza, in which the Mauzadar reports 
the presence of ninety cases. 

From the foregoing account it will be seen that 
the presence of endemic foci of kala-azar is tending 
to attract attention. There is no reason to believe 
that this increased attention is due to any tendency 
of the disease to assume again endemic proportions. 
But it must be remembered the author states that 
the rate of kindling of the epidemic fire is very 
slow and the time it takes to burst into flame is 
measured by years. Where in other parts of India 
the advent of plague or outbreaks of epidemic 
malaria are perils to be feared, in Assam kala-azar 
is perhaps the greatest potential menace to public 
health, for any recrudescence of the epidemic of the 
'eighties and 'nineties would be & disaster of the 
first magnitude in that country. 

The situation at present appears to be this—that 
in an unknown number of areas in the Lower 
Brahmaputra Valley and throughout the Surma 
Valley, there are stil glowing points of slow-com- 
bustion endemic foci. Further more, in the Upper 
Assam Valley, which is the main centre of the 
important tea industry, there exists a population 
so far untouched by the endemic form of the disease, 
and hence presumably ua rapidly combustible 
material for an epidemic fire, and that adjacent to 
this inflammable material there exists in Golaghat 
an area of combustion of not inconsiderable activity. 
The situation, while it cannot be considered to be 
fraught with any immediate danger, is one, how- 
ever, that requires vigilance. 





QUARTERLY REPORT OF BUREAU OF 
HEALTH FOR THE PHILIPPINE ISLANDS. 


By Victor G. HEisER, M.D. 


FIRST QUARTER, 1913. 


Heiser, in the above report, states that it is 
satisfactory to be able to say that during the month 
of January there were only 502 deaths, as com- 
pared with 698 for the same month of the previous 
year; during February there were 445 deaths, as 
compared with 611 for the year before; and during 
March there were 451 deaths, as compared with 732 
for March of last year. When it is remembered 
that the population of the city is constantly in- 
creasing, it will be apparent that the improvement 
is even greater than the numbers indicate. The 
above figures also mean that, for the first three 
months of the year, all mortality records for Manila 
since American occupation have been broken. 

The decrease in the number of deaths is largely 
attributed to the improved city water supply and 
the more general use of the new sewer system. The 
many other sanitary reforms which have been 
brought about, as, for instance, the proper collection 
and disposal of garbage, the reduction in the number 
of mosquitoes, the rejection of unwholesome food. 
regulation of the milk supply, sanitary houses, the 





prompt isolation of dangerous communicable dis- 
eases, and many other factors, are also no doubt 
responsible to a large extent for the improvement 
in the public health. 

During the quarter there were collected and 
transferred to Culion 264 lepers. The majority of 
these came from the island of Cebu, which province 
still continues to furnish over half the lepers 
encountered, in spite of the fact that it contains 
only approximately one-tenth of the population. 

A systematic effort to collect all of the lepers 
from the Moro Province was also made during the 
quarter. The experience there was the same as 
that heretofore encountered in other parts of the 
Philippines in territory in which the first leper 
collection had not yet taken place; namely, large 
numbers of persons were brought in as lepers who 
on close examination proved to be afflicted with 
other diseases. It is satisfactory to report that a 
considerable percentage of these cases can be cured, 
and when they return to their homes they will once 
more take their places in the community without 
being shunned by their fellow-men. 

During the quarter human plague continued in 
a sporadic manner, there being two cases in 
January, four cases in February, and two cases in 
March, or a total of eight cases in all. 

The infection has been confined entirely to that 
portion of Manila on the north side of the Pasig 
River. In spite of extensive rat catching done on 
the south side, no plague rats have been found. 
Half of the cases occurred in persons under 16 years 
of age, all of whom were boys. 11,579 rats were 
caught during the quarter. Of these thirteen only 
were plague infected. It is also noteworthy that 
with two exceptions all of the plague rats were 
found during March in the district of Tondo, which 
is bounded by the following streets: Pefialosa on 
the north, Anloague on the east, Moriones on the 
south, and by Manila Bay on the west. 

An investigation made of the premises upon which 
plague-infected rats were found showed that many 
of them were establishments in which straw con- 
tainers used for packing bottles against breakage 
during shipment are stored. For instance, at No. 319 
Estero Cegado it was found that the bottling of 
olives, pickles, wines, &c., which came from Spain 
in bulk was being done with bottles from Japan, 
and that these were shipped in straw containers 
that also came from Japan, and originated in places 
where rat plague prevailed. At a soda-water 
establishment in Tondo in which plague-infected 
rats were found, investigation showed that bottles 
packed in straw containers that came from Japan 
were used. An investigation made of goods im- 
ported into the Philippines shows that rats are not 
infrequently brought in in straw matting and in 
curios packed in straw which come from Japan and 
India. 

From the foregoing it would appear not impro- 
bable that perhaps Manila has been repeatedly 
infected since the original infection was discovered, 
during June, 1912. 
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Plague at Malolos. 


On March 22 a case of plague was discovered at 
Malolos. Investigation showed that the victim had 
left Manila on or about March 18 and came from 
No. 12, Calle Aguila, which is in the vicinity of 
Nos. 204 and 282, Calle Concha, where plague- 
infected rats had been found. On March 28 another 
case, in the person of a girl, who had been ill over 
a week, was discovered at Malolos, which came from 
the same house in Manila as the first case. The 
two were found in widely-separated sections of 
Malolos and apparently had no connection with 
one another after their arrival in that town. A rat 
campaign was immediately begun and has con- 
tinued for over a period of two weeks, but so far 
no plague-infected rats have been found. Both of 
the cases occurred well within the incubation period 
of the disease, so that there is every reason to 
believe that the infection was contracted in Manila. 

In order to combat the rat plague of Tondo the 
plan of campaign has somewhat changed. Instead 
of the greatest stress being laid upon the actual 
catching of rats, the principal thing kept in mind 
at present is to destroy rat nests, and then to catch 
as many rats as possible and rat-proof the premises. 
One gang of labourers composed of about 100 men 
is divided into three small sections, each under the 
charge of an experienced sanitary inspector, and 
these go from house to house and make a thorough 
systematic search for rat-breeding places. After 
the search of the house proper is completed, the 
yards, woodpiles, old junk, rubbish, and everything 
likely to harbour rats are moved about so that the 
rat nests may be discovered and destroyed.  Parti- 
cular attention is given to spraying with an insecti- 
cide so that the fleas may not escape. In this way 
an enormous number of rats are also caught and 
the chances of catching those that are likely to be 
infected are very much increased. It is thought 
that by constantly changing the places of abode 
among rats there is less likelihood of the disease 
spreading among them, and also that the chances 
of plague-infected fleas that have come from rats 
dying in rat nests gaining access to human beings 
are very much reduced. 

In view of the great importance that has been 
attached by the Javanese sanitary authorities to 
destroying rats in hollow bamboos, special stress 
has been laid upon finding similar breeding places 
in the Philippines; but in spite of the fact that this 
was constantly kept in mind, it was only recently 
that rats were actually found in bamboos. In a 
house located at 140, Calle Perla a man was found 
dead with plague. In a piece of bamboo in which 
the partition of the first joint had been gnawed 
through a mummified rat that had apparently died 
of plague was found. The bamboo was placed 
horizontally near the head of the cot on which the 
man slept, and it would appear probable that the 
plague-infected fleas on the death of their host left 
the bamboo and attacked the man. 


$<»... 





Annotations. 


Experimental Oriental Sore in Mice.—In the 
Archiv fur Schiffs- und Tropen-Hygiene for June, 
1913 (pp. 397-403), Richard Gonder describes the 
successful inoculation of mice by means of cultures 
of Leishmania tropica of Oriental sore. It was 
found that infection was most likely to occur when 
the parasites were in the flagellate condition, and 
the most interesting point of the experiments is 
that infection was produced by inoculating the 
animals either intra-peritoneally or intra-venously. 
A month after such an inoculation Leishmania were 
found in the liver by liver puncture. This organ, 
together with the spleen, which was also infected, 
became much enlarged. In spite of this the 
animals remained apparently healthy for about four 
months, after which some of them became ill and 
died, when large numbers of parasites were found 
in the liver and spleen, but not in the bone-marrow. 
In other mice which did not die at this stage there 
commenced to develop cedematous swelling of the 
feet, which on puncture exuded a serous fluid con- 
taining many Leishmania in pure culture. Later 
these swellings broke down and developed into 
necrotic uleers, while similar lesions appeared on 
the tails and about the mouth of some of the 
animals. In all these peripheral lesions Leishmania 
occurred. In only one case has the author been 
able to produce a sore by local inoculation in the 
skin of virus obtained from another mouse. With 
cultures of L. infantum of Mediterranean kala- 
azar injection of the liver and spleen of mice 
was produced, but the disease differed in that peri- 
pheral lesions did not develop as in infections with 
L. tropica. The author suggests that in man 
Oriental sore is possibly at first a general infection 
as in mice, and that eventually the lesions typical 
of the disease develop peripherally on the skin. 
The long incubation period of this disease appears 
to him to be in favour of a preliminary stage of 
general infection which has not hitherto been 
recognized. 





Dogs successfully inoculated with Leishmania 
donovani in India.—In the first number of the 
Indian Journal of Medical Research (July, 1918), 
both Lieut.-Colonel Donovan and Captain Patton 
record the successful inoculation of dogs with 
Leishmania donovani from the spleens of cases of 
kala-azar. Donovan inoculated a dog intra-hepati- 
cally with 8:5 c.c. of splenic blood taken by punc- 
ture from a case of kala-azar. Three months later 
the dog was killed and Leishmania were only found 
in the smears of bone-marrow. Patton inoculated 
a large series of animals (3 monkeys, 4 dogs, 2 
Jackals, 2 guinea-pigs, 2 rabbits, 2 cats, 4 white 
rats, 1 young goat, 1 young pig, and a calf) on 
two occasions, with an interval of about a fortnight 
between the inoculations, large doses of virus being 
injected each time. The three monkeys all became 
infected and died within two months of the first 
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inoculation. The four dogs also became infected, 
two dying four months and two about nine months 
after inoculation. One of the jackals died nine 
months after moculation and was found infected. 
The jackal and two of the dogs became infected 
with Piroplasma canis, and this probably hastened 
their death. The white rat died two hours after 
receiving the second injection, when many parasites 
were found in the liver and spleen. It is interesting 
to note that in the dogs and the jackal Leishmania 
were encountered in the peripheral blood a few days 
before death. The successful inoculation of dogs 
with the parasite of Indian kala-azar does away 
with this supposed difference between Indian and 
Mediterranean kala-azar. Patton also records the 
examination of the spleens of 1,488 dogs destroyed 
in the lethal chambers in Madras from January 29 
to November 25, 1912, and the spleens and bone 
marrow of 1,321 dogs between November 26, 1912, 
and May 16, 1913. In no case was a dog found to 
be naturally infected with Leishmania. Dogs in the 
endemic centres of kala-azar in India do not appear 
to suffer from kala-azar as they do in the Mediter- 
ranean districts. 





The Indian Journal of Medical Research.—This 
publication, the first number of which appeared in 
July of this year, is to be the official journal of the 
Indian Research Fund Association. It is to be 
published four times a year, and is to replace 
Paludism and the Scientific Memoirs. For- 
merly there was in India no periodical devoted 
entirely to the publication of research work con- 
nected with sanitation and the prevention of disease. 
Most of the papers, therefore, on this very wide 
range of subjects either remained more or less 
buried in the files of the Government. offices, found 
their way into the general medical or surgical press, 
or were scattered over a variety of very specialized 
journals in England or Europe. It was long felt 
that a periodical which would collect the best of all 
this work and publish it in a readily accessible form 
would be eminently desirable and meet a real want. 
It is to meet this want that the Indian Journal of 
Medical Research has been started. The first 
number contains 211 pages. Patton (W. S.) and 
Cragg (F. W.) contribute two papers on certain 
hematophagous species of Musca and a new species 
of Philematomyia. Howlett (F. M.), the Imperial 
Pathological Entomologist, gives an account of 
investigations into the habits of Phlebotomus 
minutus, which he shows to be primarily a parasite 
of lizards, on which it feeds in preference to any 
other animal. Greig (E. D. W.) publishes four im- 
portant papers on the subject of cholera, with 
reference to the occurrence of the cholera vibrio in 
the biliary passages, cholera convalescents and 
contacts in India, an epidemic of cholera caused 
by a "carrier," and the occurrence of the comma 
bacillus in the urine of cases of cholera. Cunning- 
ham (J.) contributes an interesting résumé of our 
present knowledge of dysentery, both bacillary and 
protozoal; MacGilehrist. (A. C.) a paper on the 
hemolytic action of quinine and its salts, with 


suggestions regarding the etiology and treatment 
of blackwater fever; and Acton (H. W.) and 
Knowles (R.) one on the diagnosis of latent malaria. 
Donovan (C.) discusses kala-azar in reference to its 
distribution and probable modes of infection, and 
records the successful inoculation of a dog with 
Leishmania donovani. Patton (W. S.) records a 
series of inoculation experiments in which he 
has successfully infected dogs, monkeys, a jackal, 
and a white rat with L. donovani. Acton 
(H. W.) and Knowles (R.) have a paper on the 
specific gravity of the blood, Strickland (C.) a 
revised list of Malayan anophelines, and Knowles 
(R.) and Acton (H. W.) a note on Kurloff’s bodies, 
in which they give very good reasons for regarding 
these structures as cell inclusions of a non-parasitic 
nature. 

The first number, which is full of interesting and 
important matter, is well got up, the paper and 
printing is good, and the annual subscription of six 
rupees for India and ten shillings for foreign sub- 
scribers bears out its claim that the price has been 
fixed at a very low rate. 





The Life-cycle of Clonorchis. — In the China 
Medical Journal, May, 1913, Houghton writes on the 
life-cycle of Clonorchis. His paper gives the pre- 
liminary results of an attempt to show the direct 
source of infection by this parasite. 

Houghton states that in Opisthorchis felineus (a 
common parasite of man in Siberia), Askanazy is said 
to have worked out the post-embryonal development. 
According to his researches on cats and dogs, the 
first intermediate host for this species is a chub 
(Idus melanotus) and a second host the roach 
(Leuciscus rutilus). Lühe states more recently that 
the details of development are but meagrely known, 
and suggests that an encysted larval form found in 
north-east Prussia to infect the flesh of L. idus and 
L. rutilus, may be the cercarial stage of this species. 
An earlier stage, he thinks, may be passed in the 
body of Dreissena polymorpha, a small bivalve 
mollusc. 

There seems to be no question, however, but that 


the final larval stage — the one infective for the 


mammalian host—is passed in some species of fish. 
The abundance of this parasite in human cases in 
areas where fish are not only a staple article of diet, 
but are often eaten raw or insufficiently cooked, and 
its frequent association with Dibothriocephalus latus, 
points significantly to the probable source of infection. 

It is likely, considering the close relationship of 
the two genera, that Opisthorchts and Clonorchis 
have a life-history that follows in general the same 
course. In the summer of 1910, in the course of 
making some observations on parasites present in the 
ordinary foodstuffs of the Chinese dietary, Houghton 
noticed the practically constant presence of a larval 
trematode in the intestine of a small fish much eaten 
in central China, and thought of the possibility of its 
being some form which might parasitize man, or at 
least some mammalian host. The larvz were found 
lying singly in the folds of the intestinal mucosa 
They were best obtained for study by removing 
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the intestine from the fish, cutting off the upper 
and lower portions, and then gently removing the 
intestinal contents, by stripping the mucosa from 
the gut. The free mucosal elements milked out in 
this way, were diluted slightly with normal saline, 
and examined under the low power of a microscope. 
The larve themselves were small distome cercaria, 
0'4 mm. in length, tailless, without cuticular spines, 
and showing the anlage of digestive and generative 
organs similar to those found in adult fasciolids. 
This was the only trematode organism found in these 
fish, either in the intestinal canal or encysted in the 
flesh. 

Three series of experiments were carried out, but 
then unfortunately the investigation had to be dropped 
for the time being. 

(1) In the first series, two suckling kittens were 
used, which after forcibly weaning were put into 
separate cages. The experimental kitten was fed 
for a period of about two months on a diet of boiled 
rice, raw fish of the variety under investigation, and 
tinned milk. The control was kept on the same diet 
minus the fish. At the end of the two months’ 
period the kittens were killed. On section, the 
experimental kitten was found to be infected with 
Clonorchis endemicus. The control animal was free 
from this parasite. Not satisfied with the technique, 
the experiment was repeated under the following 
conditions :— 

(2) A cat with two suckling kittens was put into 
a specially built cage and fed upon sterile food until 
the kittens were weaned and able to eat freely of the 
boiled rice and tinned milk. The floor of the cage 
was covered with sand sterilized previously by baking, 
and changed daily. After weaning, the kittens were 
removed to separate cages and kept under the same 
conditions of sterile food, &c., but the experimental 
kitten was fed daily with the intestines of the fish 
which were carefully removed from freshly-killed fish 
and mixed with rice. Examination of the droppings 
&t the beginning of the experiment showed absence 
of trematode ova, though the eggs of some unidentified 
nematode worm were found in both kittens. At the 
end of two months both kittens were killed and 
sectioned. The control was free from trematode 
infection, but on opening the experimental animal 
the abdominal cavity was found to be more than 
half filled by an enormously large liver. The bile 
ducts were so distended as to be easily visible on the 
surface of the organ, and the gall-bladder and common 
duct were much dilated with thickened opaque walls. 
The common duct was very tortuous. Over a 
hundred specimens of Clonorchis were allowed to 
escape from the cut end of the duct before tying 
it off. 

Another finding of interest in this animal, though 
not pertinent to the present paper, was a cystic 
diverticulum of the stomach wall connected with 
the lumen of the stomach by a minute opening, 
which contained twelve specimens of G2dthostomum. 

(3) A third series conducted under similar con- 
ditions gave a negative result, both kittens dying 
of some intercurrent disease at the end of a month’s 
time. 
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While the experimental work above outlined is too 
scanty to form a basis for sound conclusions, the 
author, nevertheless, feels justified in saying that 
it suggests the probability of infection with Clonorchis 
by a free-swimming cercaria which is to be found in a 
small cyprinidine fish of the genus Notropis. The 
fact that fishes of this character are commonly 
eaten uncooked in Japan where clonorchiasis is very 
frequent, and occasionally eaten inadequately cooked 
in China, where in certain areas infection is not 
uncommon, and the further fact that about 90 per 
cent. of Chinese cats—notorious fish-eaters—harbour 
the parasite, all seem to point to the possibility of this 
source of infection. 


— 





Plague in Manila.—Goff, writing in the Journal 
of the American Medical Association, June 28, 1913, 
states that after an absence of six years plague 
again appeared in Manila in June, 1912. Between 
that date and the present—March, 1918—there 
have been fifty-five cases, twenty-two of them 
having occurred in October. 

The way in which the diseuse entered Manila is not 
known with certainty, but as there had been a good 
deal of plague in China for some time before June, 
1912, it is presumed that an infected rat came 
ashore from some boat from the mainland. It is 
impossible to guard against this danger absolutely. 
In the rat-poisoning and rat-catching operations 
which have been carried on, remarkably few 
infected animals have been found, which, of course, 
accounts for the comparatively few human cases 
reported, and leads to the belief that no serious 
epidemic will occur in Manila. All of the cases, 
except two in the Walled City (Intramuros), have 
been on the north side of the Pasig River, which 
divides the city; and nearly all of the twenty-two 
mentioned as occurring in October originated in an 
infected store-house near the station of the Manila 
and Dagupan Railroad. This was, of course, at 
once thoroughly disinfected and cleared of rats, and 
since then no more cases have occurred in that 
neighbourhood. It might be mentioned, in this 
connection, that arsenic mixed with rice in such 
proportion that a few grains of rice constitute & 
poisonous dose, is considered to be the best rat- 
poison in Manila. The fifty-five cases according to 
nationality were divided as follows: In Filipinos 
forty-six, Chinese eight, and Caucasians one. Only 
ten females were attacked, and the ages of all 
patients varied from 16 months to 50 years; about 
one-half being 25 years of age or under. 

According to the population the number of cases 
was somewhat greater among the Chinese than 
among the Filipinos, and among the Caucasians 
somewhat less than the due proportion. 

All cases of plague are handled at the San Lazaro 
Hospital, and every diagnosis is confirmed by 
laboratory methods, or by post-mortem, or both. 
When a case is admitted, the bubo, if there be one, 
is aspirated, and a smear examined at once, by 
which means the diagnosis in typical cases is usually 
confirmed. Of course a culture is also made, and 
guinea-pigs inoculated. This is done by the 
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Government laboratory. This work of the labora- 
tory is particularly useful, from a practical stand- 
point, m doubtful cases of enlarged lymph-nodes. 
Many cases are sent as suspected bubonie plague, 
with enlarged lymph-nodes, high temperature, &c., 
which are not plague. It is practically impossible 
to be sure of the diagnosis in these instances, for a 
dav or two, and here the microseope is particularly 
valuable as giving, at least, negative evidenee. Of 
course these cases of enlarged lymph-nodes do not 
closely simulate typical plague clinically, but many 
eases of true plague are not typical 

The following is the deseription of a non-typical 
ease of plague: 

"A male. Filipino, aged 18, 
with a temperature of 1049 F., and slight enlarge- 
ment of the lvmph-nodes in the left axilla. A 
lymph-node was aspirated, and nothing was found 
indicative of plague in the smear or culture. The 
patient was given quinine and calomel, and the 
temperature become normal on the day after 
admission, and remained practically so for two 
days. On the fourth day, however, the tempera- 
ture rose again to 1049 F., and a second aspiration 
of the lymph-node showed the case to be plague 
both in smear, culture, and guinea-pigs. The tem- 
perature declined again in a few days, and the 
patient recovered. This case was, of course, 
bubonie plague in a mild form, but there was 
nothing at first to differentiate it from some of the 
Cases 
example, the following :— 

' A Filipino child, aged 4, was brought in with 
a temperature of 1049 F., and a large left femoral 
bubo. The lymph-node was aspirated repeatedly, 
but nothing could be found in smear, culture, or 
guinea-pigs. There was no infection of the foot or 
leg to account for the bubo, and according to the 
mother there had been fever for some days before 
the Inmph-node enlarged.’ 

In the cases observed in Manila the femoral 
lvmph-nodes have been oftenest primarily enlarged, 
followed in frequeney by the inguinal; in two cases 
the popliteal lymph-nodes were affected, in three 
the cervical, and in three the axillary. In only 
two eases has there been any skin eruption. Three 
or four cases developed bloody expectoration due to 
secondary involvement and congestion of the lungs. 
Specimens of sputum were found to contain 
immense numbers of the plague bacillus. These 
cases were, of course, in no way genuine pneumonic 
plague, all having been of the bubonie type; but as 
there was usually more or less coughing, every 
person going near these patients was compelled to 
wear a mask of absorbent cotton, between double 
lavers of gauze, over the nose and mouth. In 
addition, when practicable, a light towel or piece of 
gauze was thrown over the patient's face when it 
was necessary for anyone to remain near him for 
any length of time. When individuals reach this 
stage thev are usually practically unconscious, so 
that a light covering over the face causes no 
annoyance. 

The patients were treated with serum prepared 
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admitted which were not plague, as, for 
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at the Government laboratory ; about 150 c.c. being 
given by intramuseular injection as an initial dose, 
and from 50 to 75 c.c. three or four times a day 
until 500 c.c. had been administered. This treat- 
inent had not been used a sufficient length of time 
to make any positive statement as to results 
possible, but it was believed that it had a beneficial 
effect. 





Hotes and ews. 


THE SOCIETY OF TROPICAL MEDICINE AND 
HYGIENE. 


AT the first ordinary meeting of the Society of 
Tropical Medicine and Hygiene for the new Session, 
1913-1914, held at 11, Cido Street, Cavendish 





Square, London, W., on Friday, October 17, 1913, 
at 8.80 p.m., the President, Sir R. Havelock 


Charles, delivered his Presidential Address on 
' Neurasthenia and its Bearing on the Decay of 
Northern Peoples in India," the paper being 
followed by an animated Taisi 

At a ballot the following candidates were elected 
Fellows of the Society :— 

Orrock Arnott, M.B., Basutoland. 


Daniel Birtwell, L.R.C.P. and S. Edin., Durban. 
Captain F. Powell Connor, F.R.C.S., I.M.S., 


Calcutta. 
C. Noel Davis, M.B., Shanghai. 
Geoffrey Dunderdale, M.D., M.R.C. 
John Dunlop, M.B., India. 
P. V. Early, M.B., Canton. 
J. Y. Ferguson, M.D., Ontario. 
Henry E. K. Fretz, L.R.C.S., St. Kitts, B.W.I. 
Captain J. E. H. Gatt, M.D., R.A.M.C., India. 


S., Nairobi. 


Captain J. B. Dalzel Hunter, M.B., I.M.S., 
Bombay. 

J. L. Keeler, M.D., North China. | 

Captain Herbert H. G. Knapp, M.D., LM.$., 


Burma. 
J. W. Lindsay, M.B., Paraguay. 
Elizabeth N. MacBean Ross, M.B., Tain. 
Charles E. F. Mouat-Biggs, M.R.C.S., Babba- 
combe. 
C. Stanley G. Mylrea, M.D., 
H. North, M.R.C.8., Leeds. 
L. Dorothy Parsons, M.D., South Kensington. 
C. R. Patton, M.B., W.A.M.S., London. 
Captain B. B. Paymaster, L.R.C.P. and S.E., 
I.M.8., Bombay. 
Alexander Robertson, M.B., Mombasa. 
J. A. Valentine, M.D., Assam. 


Bahrein. 





Hotices to Correspondents. 


1.—Manuscripts sent in cannot be returned. 

2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 

9.— To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OP TRoPICAL MEDICINE AND HYGIENE should oom. 
munioate with the Publisners. 

5.—Correspondents should look for replies under the heading 
‘* Answers to Correspondents.” 
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HEPATIC ABSCESSES WHICH OPEN 
UPWARDS THROUGH THE LUNG. 


By James CawmTLIE, M.B., C.M.Aberd., F. R.C.8. 


TiME was when it was considered advisable to 
defer operation and to allow a hepatie abscess 
situated far back in the liver to open upwards 
through the lung. Knowingly for a practitioner to 
follow such a line of treatment to-day can be con- 
sidered neither more nor less than malprazis, for 
the danger incurred, or the long period which must 
elapse before possible recovery if it does take 
place, is wholly unjustifiable. Yet liver abscesses 
finding exit by way of a bronchus are met with, and 
in all probability will continue to be so. The reason 
for the occurrence is readily understood when the 
clinical phenomena are taken into account. The 
situation of the pus, at the upper and back part 
of the liver, is such as to render exact diagnosis 
well-nigh impossible. Neither palpation nor auscul- 
tation help much in the localization, nor can direct 
percussion be relied upon, for with a hepatitis or 
with pus impinging on the diaphragm there is 
always a congestion of the base of the right lung, 
which renders percussion useless in mapping out 
the presumed abscess limit. '' Presumed ” is said 
advisedly, for we have no means of positively 
asserting that pus is present when it lies in the 
substance of, or far back in, the liver. Neither the 
temperature chart, the presence of night sweats, 
the history of the case, the character of the cough, 
X-ray inspections, nor any one symptom or group 
of symptoms are of avail in determining a positive 
diagnosis. Finding the pus by a needle is the one 
and only fact we can rely upon as indicating that 
we are dealing with pus in the parts of the liver 
remote from the surface of the body. 

That liver abscesses bursting upwards through the 
lung will diminish in number is to be hoped for, but 
that they will disappear from clinical practice with 
our available means of diagnosis cannot be expected. 
Nay, it may be they will increase, and for this 
reason: it has long been a belief that by the 
administration of ipecacuanha in large doses, a 
hepatitis, associated with or consequent upon 
dysentery or a liver abscess may be prevented. 
This is a possible and a probable contingency, and 
one to be striven after. There is, however, a still 
further belief engendered by the suggestions of 
recent observers, namely, that even when pus is 
forming treatment by ipecacuanha (emetine) may 
resolve the ingredients by destroying the amcebe in 
the inflamed area. The danger is that this treatment 
may be continued unwisely, may be prolonged even 
when the abscess, the presence of which is always 
obscure, has attained considerable dimensions and 
pushed its way beyond the upper surface of the liver 
to the interval between the liver and diaphragm, 
or may have reached the lung, when ipecacuanha 
will be useless. 

To the practitioner imbued with the potency of 


ipecacuanha and his cherished hope that by its con- 
tinuance the much-dreaded (both by the patient 
and possibly by the practitioner also) operation for 
liver abscess may be put off, it must be remem- 
bered that ipecacuanha may fail, and that by the 
operation being unduly deferred the pus may 
find its way upwards into the lung or pleura. It 
is evident that prolonged ipecacuanha treatment is 
not without its dangers. The situation may be 
summed up as follows :— 

(1) That ipecacuanha (or emetine) should be 
given in hepatitis associated with dysentery in the 
hope of preventing pus forming; it is the only 
known means of doing so at our command. 

(2) That ipecacuanha may, by destroying amebe, 
actually cause a threatening intra-hepatic liver 
ubscess to be arrested and to abort is conceivable 
and possible. 

(3) That ipecacuanha can resolve an established 
liver abscess is to be regarded as improbable. 

(4) That pus beyond the liver substance—the 
supra-hepatic abscess of the writer—situated be- 
tween the layers of the broad ligament of the liver, 
can be affected by the administration of ipecacuanha 
is inconceivable. 

(5) The prolongation of ipecacuanha treatment :s 
fraught with danger to the patient under conditions 
mentioned under (3) and (4). 

- The transition from the point of safety to that 
of danger during the ipecacuanha treatment is 
obscure, and perhaps wholly impossible to define or 
ascertuin. The point at which a local inflammation 
within the liver passes on to pus is impossible to 
determine, and it is not until the pus has reached 
the surface of the liver and caused a local peri- 
hepatitis, or threatens the lung, that a tangible 
indication is presented of the possible presence and 
situation of the pus. When a liver abscess is 
suspected and a local peri-hepatitis develops the 
possibility that pus has actually formed may be 
taken as a working diagnosis and steps for its 
elimination proceeded with. When the pus takes 
an upward course, and reaches the under surface 
of the diaphragm between the two layers of the 
broad ligament, that is, through the patch on the 
liver devoid of peritoneum, the pain may be. in- 
significant, and the pus may find its way upwards 
through the diaphragm and gain the lung in a 
manner so stealthy that it is only when a cough 
supervenes that a real indication of the course it 
has taken is presented. The cough attending the 
burrowing of pus upwards from the liver to the lung 
is characteristic. It is at first trying, inasmuch as 
no relief is obtained thereby. It is deep-rooted, 
violent, the bouts are frequently repeated, the ex- 
haustion of the patient rather than the result 
obtained causing some cessatjon, for the attack 
quickly commences again, and the result in the way 
of expectoration is, to begin with, nil. After a time, 
it may be only half-an-hour or several hours, the 
patient may succeed in bringing up a frothy mucus 
tinged after a short interval by blood; the sputum 
speedily becomes more glairy, and then muco- 
purulent and freely stained by or mixed freely with 
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blood. Finally, pus (liver pus) predominates, and 
if the abscess is large it comes away freely. One 
has to fall back upon that uncertain, but never- 
theless often reliable, element in diagnosis—clinical 
experience, in a matter of this kind; this is a poor 
factor so far as the beginner is concerned, and it is 
he that most wants definite statements and rules to 
guide him. 


WHEN Pus HAS FOUND EXIT BY THE LUNG. 

To the experienced the fact that pus has found its 
way into the pulmonary area is often rendered plain 
by the character of the cough alone; but when in 
addition the sputum is affected the diagnosis should 
be less difficult. The expectoration may be in 
quantities as much as a pint or two or more in the 
twenty-four hours. So voluminous may the pus 
become that it well-nigh chokes the patient, and he 
has no rest, it may be, for twenty-four hours. The 
writer has had on more than one occasion to open 
the abscess transthoracically to save the patient 
from complete exhaustion and to afford relief from 
the distress he suffers and what appears to be 
danger of suffocation. In smaller abscesses, cough- 
ing up the pus brings instant relief from the tension, 
discomfort, and local pain due to the imprisoned pus, 
the temperature soon falls, and the patient enjoys 
a period of comfort. | 

All goes well for a time; only a slight cough con- 
tinues, and for a week, or it may be six wecks, the 
patient believes he is cured. Inevitably, however, 
the symptoms recur; fever comes on again; the 
appetite is lost; restlessness and insomnia super- 
vene; the cough and what slight expectoration there 
may have been disappear, and the patient is in a 
state similar to that in which he found himself just 
before the abscess opened into the lung. After 
three days (as a rule) of this relapse expectoration 
returns, at first consisting of froth and blood, to be 
shortly followed by pus. This attack passes off. 
and again the patient has a relapse. The interval 
between the first and second relapse, however, may 
be a few months, in place of a few weeks, and the 
same process is repeated. If left alone indefinite 
relapses may occur, extending over a year or more, 
until the cavity is finally emptied. This is what 
may be termed a favourable ending, but it is not 
one which the practitioner cares to see occurring, 
us the patient is not only prevented returning to his 
employment, but his life is endangered by the con- 
tinued recurrences. 


How DoEs THE PUS FIND ITS WAY ro A Bnoxcuvs? 


(1) The post-mortem examination of a lung 
through which pus has found its way to a bronchus 
is often a disappointment, for there will seldom be 
found a channel leading directly from the liver 
ubscess to a bronchus, but instead the pus would 
seem to spread within the base of the right lung 
and widely saturate the lung tissue with pus, and 
the exact opening into a bronchus it may nat be 
possible to find. The pus occupies the lung tissue 
as water lies in a bog; here and there a piece of 


lung tissue crops up amongst a morass of pus. It 
is usually necessary to pour water into the bronchus 
at the root of the lung and watch its exit through 
one of the smaller bronchi to ascertain how the pus 
reached the air-passages. 

(2) Another tract along which pus may pass 
upwards from the liver to the root of the lung is 
by way of the ligamentum latum pulmonis. The 
pus passes up between the layers of this ligament 
where the channel is bounded internally by the peri- 
cardium, externally by the lung tissue, and in front 





SECTION BELOW Root or LUNGS SHOWING THE LIGAMENTUM 
Latum PULMONIS. 


` P., pericardium; R.L., right lung; L.L., left lung; 1 and 
2, visceral and parietal layers of pleura; 8, pus from hepatic 
abscess between layers of ligamentum latum pulmonis. 





-i 


P., pericardium: F., lung; Li., liver; 1, pus passing 
through diaphragm; 2, pus passing up between lung and 
pericardium ; 8, pus entering bronchial tube. 


and behind by the luyers of the pleura, which con- 
stitute the ligamentum latum pulmonis. 

(3) Hepatie pus may find its way into the pleura 
occasionally by opening direetly into the cavity, or 
more frequently after first traversing the lung. On 
reaching the pleural eavity the tendeney is for the 
pus to become localized by setting up a pleuritie 
barrier around. When hepatic pus, which is so fre- 
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quently sterile, reaches the pleural cavity directly, 
there is less tendency for the pus to become localized 
than when it has first traversed the lung, whereby 
it becomes germ-laden, and therefore more likely 
to be confined by setting up local pleuritis. 

(4) Pus which has penetrated the diaphragm 
trom the liver reaches most frequently, perhaps, 
the space below the pleura and between the dia- 
phragm and the ribs, where the loose areolar tissue 
alone fills the interval, and where the lymphatics 
travel directly between the diaphragm and the chest 
wall, and no doubt favours the pus reaching the 
chest wall. This explains why, when operation is 
delayed, the pus is found directly beneath the ribs 
and without the pleura being involved. 


OPERATIONS WHEN Pus HAS ENTERED THE THORACIC 
CAVITY. 


It is a simple matter to find the pus when it lies 
immediately beneath the ribs, but it is a serious 
matter to reach the channel of its exit when the 
tract is close to, or actually in contact with, the 
pericardium, 

There is a difference also as regards the course of 
the ailment, according as the pus passes through 
the lung tissue on its way to the bronchus, or opens 
directly between the layers of the ligarnentum latum 
pulmonis. In the former the. pus, being: scattered 
in the lung tissue, as in a bog or morass, tends to 
hinder the abscess emptying itself thoroughly ; 
whereas, with a clear channel to the bronchus by 
way of the broad ligament of the lung, the pus has 
free passage and exit; the result is that in the 
former pus will continue to appear between the 
lung and the liver, and the cavity in the liver will 
tend to continue and refill from time to time: 
whereas in the latter the actual abscess in the liver 
will tend to heal, but the test-tube-like channel 
between the layers of the ligament of the lung will 
persist indefinitely unless it is actually reached and 
opened. 

(1) When the pus has passed through the lung 
tissue the time to operate is during a relapse. As 
noted above, the first exit of pus is followed by a 
temporary cessation of symptoms, and the patient 
seems “eured.” A relapse is well-nigh inevitable 
in a week or after several weeks; and it is during 
the relapse that there is any hope of reaching the 
abscess cavity by operation or of striking pus by a 
needle. The first relapse usually takes place whilst 
the patient is convalescing and has often left his 
doctor's charge for a change. When the symptoms 
recur the patient usually lies up for a day or two, 
the pus is coughed up, and the fever and all signs 
and symptoms again disappear. When this is 
reported to the doctor, the patient must be told on 
the next recurrence of fever or pain, &c., to report 
the matter, and the doctor should at once, whilst 
yet the fever and pain are present, make search for 
the pus with a needle. Tt is during this period, and 
this period only, that it is possible to strike the 
abscess, for it is then that the pus, not finding exit, 
Is in suffieient quantity to be found at all. During 


the intervals the abscess walls are collapsed and 
lie in eontact, for the pus has free exit, and there 
is no colleetion. During the relapse there is, as it 
were, a cup of pus, whilst during the interval the 
cavity is saucer-like only in its thickness, and very 
difficult to hit by a needle. 

(2) When the pus traverses the chest alongside of 
the perieardium and between the layers of the broad 
ligament of the lung a difficult problem is presented 
to the surgeon. 

The writer has had occasion to operate upon two 
cases of liver abscess in which the tract of pus was 
known to lie between the lung and the pericardium. 
The history of the case, the character of the pus 
expectorated, the percussion dulness, and the X-ray 
screen views combined to form fairly conclusive 
evidence where the pus lay. - How to reach the tract 
of the pus in a region of such intricate difficulty is, 
and must remain, a serious problem. 

In one of the cases a surgeon had attempted to 
reach the pus from the abdomen, hoping to strike 
the abscess at the bottom of the tract where the 
liver was adherent to the diaphragm; in this he 
failed. In another case the surgeon cut down on 
the cartilages of the fourth, fifth, and sixth ribs on 
right side, and after removing the greater part of 
them and ligaturing the internal mammary artery, 
attempted to reach the area of the pus. The 
adhesions between the pericardium on the one hand, 
and the lung on the other, were, however, so pro- 
nounced and so impossible to separate that the 
operation had to be abandoned. . The writer dealt 
with these cases as follows :— 

Finding it impossible to reach the pus from the 
side of the chest by the longest needle obtainable, 
+4 in., and not considering it safe to introduce a 
needle of greater length in case it should break, he 
cut away 2 in. of the sixth and seventh ribs ih the 
axillary line. At the bottom of the wound thus 
made a 43 in. needle was pushed onwards through 
the lung until a hardened mass 6f tissue indicated 
that the fibrous wall of the tract of pus was reached 
close to the pericardium. So close was the needle 
judged to be to the pericardium that it required some 
courage to push the needle through the mass in the 
hope of hitting the pus track. This, however, was 
done, pus was found, and along the path of the 
needle a large trocar and cannula (Cantlie's) was 
inserted, the stretched drainage tube was intro- 
duced through the eannula, the cannula withdrawn, 
and &vphonage drainage established. The result in 
both cases was complete success, both patients 
recovering. The depth of the track from the surface 
was 6$ to 7 in., the lung was traversed by the 
needle, the trocar and cannula, and subsequently 
by the drainage tube, yet no damage resulted to the 
lung. It is an operation that cannot be lightly 
undertaken, but the writer has found in this, as in 
other cases requiring penetration of the lung by 
trocar and cannula and drainage, as it the case of 
deep-seated hydatid of the lung with sound lung 
tissue between the surface and the hydatid, that no 
untoward results oecur by thus dealing with the 
lung. 
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A CASE OF EQUINE TRYPANOSOMIASIS 
CHARACTERIZED BY THE OCCURRENCE 
OF POSTERIOR NUCLEAR FORMS. 


By J. W. Scorr Macriz, M.A., M.B., Ch.B. 
West African Medical Staff. 
AND 
J. E. L. Jounston, M.B., B.S., D.T.M. & H. 


West African Medical Staf, The Medical Research Institute, 
Lagos, Southern Nigeria. 


Since Stephens and Fantham [1] first described 
posterior nuclear forms in a trypanosome obtained 
from a human source the same morphological 
peculiarity has been recorded by several observers 
in other strains. Wenyon [2], for example, has 
described them in Trypanosoma pecaudi from the 
Bahr-el-Ghazal, Yorke and Blacklock [3] in T. equi- 
perdum, and Blacklock [4] in a strain of T. brucei 
from Uganda. In July, 1912, one of us 
(J. W. S. M.) [5] observed these forms in a horse 


E 


T. brucei (recaudi) from a horse Accra, Gold Coast. x 1,000 
infected with T. brucei in Northern Nigeria; but 
with this exception, so far as we are aware, the 
occurrence of trypanosomes showing this morpho- 
logical peculiarity has not been described from West 
Africa. We think, therefore, that the observations 
recorded in this note may be of interest. 

Last July a series of blood slides was sent to the 
Medical Research Institute, Lagos, by Dr. Hutton, 
from Accra, on the Gold Coast. The blood films 
had been taken from two horses infected with try- 
panosomiasis. On examining them we found that 
the parasites were of the T. brucei (pecaudi) type, 
a species of trypanosome that is common through- 
out West Africa, and which accounts annually for 
a heavy mortality amongst domestic animals. The 
one horse had few trypanosomes in the blood, but 
in the other they were numerous, and on going over 
the slides it was observed that many of them had 
ae nucleus situated in the posterior half of the 

ody. 

The accompanying drawings have been made from 
a film from the latter horse. They were made with 


a camera lucida, and the magnification was in each 
case 1,000 diameters. The usual long and slender 
forms and short and stumpy forms are illustrated, 
and in addition sketches are given of several forms 
in which the nucleus occupied a more or less 
posterior position. No forms were met with in 
which the trophonucleus was actually posterior to 
the kinetonucleus, although it was not infrequently 
seen almost touching it. 

As there appeared to be an unusually large 
number of forms with the nucleus posterior, a 
thousand trypanosomes were examined with a view 
to determining the percentage. In doing this the 
procedure of Blacklock [6] was carried out. ‘‘ Every 
trypanosome met with was counted, whether long, 
intermediate, or short, dividing or non-dividing. 
The number of posterior nuclears was noted, non- 
dividing forms only being chosen.’’ The posterior 
nuclear forms were also classified, according to his 
convention, into his forms A, B, and C. The 
results were as follows :— 






Posterior naclear forms 






Trypanosomes 
enumerated v 





There were thus 4'8 per cent. of the trypansomes 
in which the nucleus was definitely posterior. We 
do not know on what day of the infection the blood 
films we examined were taken, but such a per- 
centage is certainly a high one. Stephens and 
Fantham (loc. cit.) found that in rats infected with 
T. rhodesiense these forms might form about 6 per 
cent., and Wenyon and Hanschell [7] as much as 
72 per cent. of the parasites present. 

The occurrence of posterior nuclear forms in the 
various species of trypanosomes mentioned above 
has been used as an argument against the specificity 
of T. rhodesiense [8], and it has recently been 
asserted that T. rhodesiense is T. brucei [9]. 

As it was not possible to examine the animal 
reactions of the trypanosome described above we 
cannot positively identify the species, but it pre- 
sented the same morphological appearances as the 
parasite that accounts for a large number of deaths 
amongst horses every year in Northern Nigeria, 
several examples of which were identified for one 
of us by Sir David Bruce as T. brucei [10]. As the 
trypanosome is undoubtedly polymorphic, the 
species is probably that for which Stephens and 
Blacklock have proposed the name T. ugandz [11]. 
This species and T. pecaudi are by some authorities 
considered to be the same. 

In Nigeria, and we believe in other West African 
Colonies, T. brucei (pecaudi) is a common parasite 
of domestic animals. If, on account of the fact 
that posterior nuclear forms are common to both, 
we are to believe this parasite identical with T. 
rhodesiense, it is a curious fact that human trypano- 
somiasis in West Africa appears to differ materially 
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from the disease in Rhodesia. If T. rhodesiense 
is T. brucei (pecaudi), we would expect to find cases 
of human trypanosomiasis due to T. rhodesiense in 
the places where T. brucei was common in the 
domestic animals. This is not the case. In Nigeria, 
at any rate, sleeping sickness does not present the 
acute features it does in Rhodesia. The disease is 
endemic, but by no means invariably fatal. The 
trypanosome from a case of sleeping sickness in 
Southern Nigeria has recently been studied by one 
of us. The results have not yet been published, 
but it may be of interest to state here that neither 
in its morphology, its measurements, nor its animal 
reactions does it resemble either T. brucei (pecaudi) 
or T. rhodesicnse. 
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NOTES ON A CASE OF DERMAL LEISH- 
MANIASIS IN BRITISH GUINEA. 


By E. P. Minert, M.D., D.P.H., D.T.M. & H. 
Assistant Government M.O.H. and Bacteriologist. 


With Clinical Notes on Treatment by 
F. E. FELD, M.D., D.P.H. 
Government Medical Oficer, Public Hospital, Georgetown. 


Tur patient, C. C., aged 47, was admitted to the 
Public Hospital in November, 1912, as a suspected 
leper. He is a well-developed healthy man of the 
negro race, a native of Barbados, and states that 
he has never previously suffered from any illness 
whatever. For the last fifteen years the man has 
been engaged in bush work of various kinds, prin- 
cipally wood-cutting and gold-digging. 

There is a history of a chancre on the penis about 
six months previous to the onset of the present 
disease ; this chancre appears to have been a '' soft "' 
one, which promptly disappeared with treatment. 

The present condition started when the patient 
was up in the Wenamu gold diggings; the man 
first noticed a small “‘ pimple ” on the left forearm, 
there was no pain but intense irritation, causing 


him to scratch the pimple very frequently, resulting 
in free bleeding. The eruption gradually spread up 
and down the left arm, then it appeared on the left 
foot and spread up the legs as far as the groin; 
the right side was next gradually involved, beginning 
on the arm and extending to the legs as on the 
right side. The face was the last place to be in- 
volved; lesicns did not appear on this situation until 
the eruption was well developed in the limbs. 

The patient states that these ‘‘ pimples ’’ did not 
break into open sores until scratched. 

The condition has remained practically stationary, 
or at most progressed but slowly for the last two 
years, in spite of vigorous treatment with a large 
number of drugs. 

At present the condition is confined to the arms, 
legs and face, with two papules on the glans penis. 
The fresh nodules are raised, smooth, tense, and 
of a lighter colour than the surrounding skin; in 
places these nodules have coalesced so as to form 
raised pale-coloured plaques with a shiny tense- 
looking surface. When further advanced (and as 
the result of scratching) they lose their epithelium, 
become confluent, and assume first a more or less 
granulomatous condition; the final result is à mass 
of dried scabs or crusts formed by the drying of the 
yellowish exudation. The man states that he suffers 
a dull continuous pain from the nodules that are 
unbroken, together with intense irritation, but when 
the nodules are broken the pain becomes intense. 
There are no lesions to be detected on either the 
nasal or oral cavities, nor are there any ocular 
troubles of any kind. No anesthesia is present 
either on the extremities, nasal cavities, or the 
nodules themselves; in fact, the man is distinctly 
hypersensitive all over. 

This man was first suspected to be à case of yaws, 
and examinations were made of the nodules with a 
view to the detection of a spirochete without success. 
The case was then examined for the presence of 
Bacilli lepra, but without success on several occa- 
sions, and it was during the course of this examina- 
tion that the Leishman-Donovan bodies were first 
detected. 

A further investigation was then made, and mucus 
obtained from the juice and blood expressed from 
the nodules showed the presence of a large number 
of typical Leishman-Donovan bodies, both con- 
tained within the endothelial eells and lying free 
in the plasma of the fluid. A section taken through 
an exeised nodule shows the epithelium to be pro- 
liferating at the edge, but practically absent over 
the surfuce of the nodule; the true dermis shows 
a large amount of small round-celled infiltration, 
together with a few polymorphonuclear cells in 
patches, giant cells are present at the periphery of 
the lesion. The bulk of the nodule itself consists 
of fibre plastic tissue, packed with small round cells 
and a few lymphocytes; polymorphonuelear cells 
are present at the edges of the lesion. A blood 
count gave the following results: Red corpuscles, 
4,200,000; white corpuscles, 12,380; the hæmo- 
globin index working out at 70 per cent. 

The differential count was as follows : Polymorpho- 
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nuclear cells, 53 per cent.; lymphocytes, 22 per 
cent.; large mononuclear cells, 19 per cent.; with 
eosinophiles, 6 per cent. 

The man states that he was severely bitten by 
ticks whilst in the bush, and attributes the infection 
to this agency. He also states that several other 
men were similarly infected but recovered. 

The Leishman-Donovan bodies have been incu- 
bated for some time at 87° C. in citrated blood, and 
in blood agar at the laboratory, but so far attempts 
to cultivate the flagellate form have been unsuc- 
cessful. 

All attempts at treatment have been so far use- 
less. A long course of treatment with mercury. 
both internally and externally, was tried, followed 
by a lengthy course of potassium iodide in large 
doses. The patient was then treated with nastin, 
and finally with salvarsan and neo-salvarsan. At 
the present time four doses of salvarsan, 6 grm., 
have been given intravenously during a period 
extending over three months. External applica- 
tions, such as ung. salievlic, ung. picis, ung. 
hydrarg., have failed to make any appreciable differ- 
ence. The medical officer in charge of the ease has 
recently reported as follows: ''The ulcers and 
nodules occupy the identical sites as on admission, 
and if improvement there is, it is not apparent.” 

The ease appears to be undoubtedly one of dermal 
Leishmaniasis, commonly called ‘boch yaws "" in 
Surinam and bush yaws or forest vaws locally, 
but as far as can be ascertained the Leishman- 
Donovan bodies have not previously been detected, 
as present in cases occurring in this colony. 
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THE SOCIETY OF TROPICAL MEDICINE 
AND HYGIENE. 


A MEETING of the Society will be held at 11. 
Chandos Street, Cavendish Square. London, W., 
on Friday, November 21, 1913, at 8.30 p.m. 

AGENDA. 

(1) A paper (with epidiaseope demonstration) on 
"The Prevention of Malaria in Rural Districts "' 
will be read by Maleolm Watson, M.D., D.P.H. 
(Cambridge). 

(2) A demonstration upon “ Lupoid Leprosy and 
the Results of Treatment of Leprosy by means of 
a Cultural Extract will be given by H. Bavon, 


M.D. 
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* Journal of the Royal Army Medical Corps." vol. xxi, 
No. 4, October, 1913. 

Prognosis of Bilharziasis. — Harrison writing on this sub- 
ject concludes that it is obvious that bilharziasis is a much 
more prolonged disease than we have been accustomed to 
think. The earliest period at which we may hope for 
recovery is from five to seven vears after the onset of 
symptoms, and this in only one-tenth of the cases. whilst 


it may last without relief for at least thirteen vears. The 
direct and indirect mortality from bilharziasis among 


Europeans removed from the endemic area is probably not 
more than about 1 per cent.. and there is no reason to 
suppose that bilharzial infection increases the tendency to 
phthisis. 
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LONDON SCHOOL OF TROPICAL MEDICINE. 
à ANNUAL DINNER. 


PRESENTATION OF PORTRAIT TO SIR PATRICK 
Manson, G.C.M.G. 
Tne annual dinner of the London School of 


Tropical Medicine was held on October 24, 1913, 
at the Prinee’s Restaurant, Piecadilly. Dr. F. M. 
Sandwith presided, and amongst those present 
were: I, Ablett, Esq.; Colonel A. Alcock, C.LE.. 
[LM.8.. F.R.8.; Sir John Anderson, G.C.M.G., 
K.C.B.: Algernon Aspinall, Esq. ; Dr. M. Atkinson: 
E. E. Austen, Esq.; Dr. C. R. Avari; Dr. A. G. 


Bagshawe: Dr. P. Bahr; Major €. R. Bakhle, 
LM.8.: Dr. A. Balfour; Fleet-Surgeon P. W. 
Bassett-Smith, C.B., R.N.; Dr. H. Bayon; Sir 


Wm. Bennett, K.C.V.0.; Sir E. W. Birch, 
R.C.M.G. ; Dr. H. L. Booth: Sir J. Rose Bradford. 
K.C.M.G.: Sureeon-General Sir A. M. Branfoot. 
K.C.LE.: Dr. H. Lynch Burgess: A. B. Bruce. 
E:q.: Sir R. Burnet, J.P.; J. Cantlie, Esq.. 


F.B.C.S. : Dr. H. Cato; Rt. Hon. Austen Chamber- 
lain. M.P.: Dr. A. Chaplin: Sir Havelozk. Charles, 
G.C.V.O.: Rhys Charles, Esq.: Captain A. W. 
Clarke: Dr. R. P. Cockin: Dr. A. Cophind: G. Croll. 
Esq.; Major H. M. Cruddas. I.M.5.: Rev. L 
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Cumming; Dr. C. W. Daniels; Dr. €. N. Davis; 
Colonel J. B. Dodd, R. A.M.C.; Dr. H. L. Duke; 
Dr. J. Dunlop; Dr. S. C. G. Fox; Dr. E. M. 
Franklin; Dr. J. C. Franklin; Dr. E. J. Garstin; 
Fleet-Surgeon. A. Gaskell, R.N.; A. P. Hughes 
Gibb, Exq.; Dr. F. Grenior; Dr. E. H. Griffin; Dr. 
i Hare; A. L. Hetherington, Esq.; Professor 
t. T. Hewlett, F.R.C.S.; Commander G. Hodgkin- 
son, R.N.; Dr. J. K. A. Hofmeyr; Dr. G. Horner; 
Dr. J. M. Joly; J. S. Joly, Esq.; €. D. Kingston, 
D:q.; A. Lampard, Esq.: Dr. Hugh Lawson; Dr. 


R. T. Leiper; Colonel Sir Win. Leishman, 
R.A.M.C.; Sir F. Lovell, C.M.G., LL.D.; Dr. 


G. C. Low; Sir Chas. Pardey Lukis, K.C.S.I.; 
Dr. C. B. Mack; A. G. R. Mackenzie, Esq.; Dr. 
J. M. H. Macleod: Sir Patrick Manson, G.C.M.G. ; 
Surgeon-General A. W. May, C.B., R.N.; Dr. E. 
Marshall; Dr. Martley; Dr. H. J. MeCaw; Dr. 
Campbell MeClure; C. C. MeLeod, Esq. ; Dr. 
E. M. Merrins; P. J. Michelli, Esq., C.M.G.; Rt. 
Hon. Viscount Milner, G.C.B.. G.C.M.G.; Dr. 
R. M. Mitehell; Major St. John Moses, I.M.8.; 
Dr. C. E. F. Mouat-Biges; Colonel T. R. Mul- 
roneyv, T. M.S.; Percival A. Nairne, Esq. ; Spencer 
Naime, Esq.; Alex. Neilson, Esq.; Dr. H. B. 
Newham; Dr. W. P. Norris; Dr. F. W. O'Connor; 
Captain D. J. F. O'Donoghue, R.A.M.C.; C. T. 
Orford, Esq.; A. C. C. Parkinson, Esq.; Dr. A. R. 
Paterson; Dr. R. G. Perkins; J. M. Pirie, Esq. ; 
Dr. W. T. Prout, C.M.G.; Dr. Z. Rajehman ; H. J. 
Rend, Esq., C.M.G.; Rt. Hon. Sir J. West Ridge- 
way, G.C.B., G.C.M.G., K.C.S.T.; Dr. J. R. Rid- 
lon; E. H. Ross, Esq. ; J. D. Ryder, Esq. ; Surgeon 
G. B. Seott, R.N. ; Dr. L. Sells; Dr. R. O. Sibley; 
Dr. J. S. Smith: H. Hamel Smith, Esq.; Dr. D. 
Sommerville; Dr. A. Campbell Stevenson; General 
The Hon. Sir Reginald Talbot, K.C.B.: Dr. F. E. 
Taylor; Sir Wm. Taylor, K.C.M.G.; Sir Wm. 
Treacher, K.C.M.G.; Dr. J. A. Valentine; Dr. 
H. C. Waldo; Captain G. H. Walker, D.S8.O.; 
Dr. H. G. Waters; Dr. B. H. Wedd; Dr. €. M. 
Wenyon; F. Wilde, Esg.: Colonel B. Wilkinson, 
I.M.8.; Dr. H. Williams: Dr. A. €. Wilson. 

After the loyal toasts had been proposed by the 
Chairman and duly honoured, Mr. A. CHAMBERLAIN, 
in proposing the toast of '' The London School of 
Tropical Medicine," said that he supposed it was 
entrusted to him because it had recently been his 
good fortune to be connected from the outside rather 
intimately with the fortunes of the School. He 
was glad of the opportunity which was afforded him 
of saying what had been done with the funds which 
had been collected. He accepted the invitation of 
Mr. Lewis Harecourt to take the Chairmanship of 
the Committee to raise funds for the Sehool for 
several reasons. The first reason, he need have no 
hesitation in saying, was a filial one, and it was 
on the ground of his father’s connection with the 
Sehool that Mr. Harcourt appealed to him. That 
was not the only reason. The study of tropical 
medicine had in the past twenty or twenty-five 
years made giant advances, and in the progress 
which it had made Englishmen had borne a dis- 
tinguished and a leading part. As the possessors 
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of the greatest tropical and sub-tropical Empire 
existing in the world Englishmen had a special 
obligation alike to the subjeet races, of whose well- 
being they were the guardians, and to the young 
men of their own race who went out to other climes, 
carrying with them the honour of England, doing 
her work, spreading her civilization, and increasing 
her reputation. England owed to them that at 
least she should do everything she could to minimize 
the risks they naturally had to run, and should show 
her appreciation of their work by striving to secure 
thorough research into the conditions of health and 
the cause of illness, to whieh their labours rendered 
them particularly exposed. It was a matter of 
national honour and national pride that in a move- 
ment so beneficial Englishmen should be encouraged 
to carry on the work and that England should stand 
in the forefront of the pioneers and of the new 
learning whieh was being aequired.. They set out to 
obtain a sum of £100,000, and they had received the 
not ineonsiderable sum of over £70,000. 


ALLOCATION OF THE FUND. 


Acting on the advice of the Committee of Man- 
agement of the School of Tropical Medicine and of 
the Head of the Seamen's Hospital, they desired, 
in the first place, to make a not very large, but an 
absolutely necessary extension of the buildings of 
the School. To that they had devoted £15,000; not 
an undue proportion of the fund to sink in bricks 
and mortar. The second object was to provide a 
fund for research. That they had been able to 
carry out by the kindness of Sir William Bennett 
in allocating to this purpose the legacy of £10,000 
which the late Lord Wandsworth entrusted to his 
diseretion. This objeet had been further served by 
strengthening the staff of the School. The third 
object of the Committee and the subscribers -was 
to obtruin a moderate endowment for the School, 
which should place it beyond immediate want and 
prevent it being always hampered by lack of funds. 
For that purpose there had been already allocated 
a sum which would produce an annual income to 
the School of about £1,400, and additional funds 
had been obtained which would allow of another 
£400 a vear. The last of the objects was one of 
some delicney. Men sometimes returned from the 
Tropies suffering from tropical diseases, but with 
means insufficient to secure the attention of those 
with special knowledge of tropical medicine, which 
was confined to very few. They were anxious, 
therefore, to make some provision for cases of that 
kind, and owing to the help received from the 
authorities at the Seamen's Hospital they had been 
able to make arrangements for people of that class. 
A large measure of success which had attended the 
appeal would never have been obtained but for the 
hearty co-operation of numberless people. He had 
been moved by the response which had been made 
to the appeal from all quarters, and he was particu- 
larly touched by letters he had received from many 


‘tropical dependencies of the Crown, in which the 


writers sent their humble contributions. He wished 
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to take that opportunity of asking the gratitude of 
the company and of recording his own in particular 
to the City Committee. Thanks to the London 
Chamber of Commerce, in the first instance, and 
to the City Committees formed under their auspices, 
in the second, the response from companies had 
exceeded his most sanguine expectations. It was 
unnecessary at that gathering for him to dwell upon 
the appreciation which was felt for the work of 
the School by those who most immediately bene- 
fited by it, and who were best able to judge of 
the results achieved. But he might give an in- 
stance showing how cordial was the response which 
was being made to the invitation issued to some 
of those tropical colonies by the Colonial Secretary 
for a contribution to their funds. When it was 
gently suggested by the Colonial Office to the 
Government of the Federated Malay States that in 
view of the importance of the School to them they 
might be willing to vote £500 of' public money tc 
the fund, a telegram was received in reply stating 
that in view of the importance of the work to them 
the unofficial members of the Council suggested 
that a grant of £5,000 should be made. Those who 
subscribed in this country need not, therefore, think 
that they subscribed to a work for an ungrateful 
few who could not appreciate what the School was 
doing. Great as had been the advance which 
tropical medicine had made in the last few years, 
he believed they had only scratched the soil so far, 
and that was a most hopeful and encouraging sign. 
The discoveries made were not final or conclusive; 
each opened up a new vista, and new possibilities, 
and they were changing the whole of our mental 
attitude towards the problems of tropical disease, 
health, settlement, and development. Diseases 
which were once thought to be the inevitable con- 
comitant of that development were now seen to be 
preventable. 

The CHAIRMAN, in reply, referred to the great 
efforts of Mr. A. Chamberlain on behalf of the 
. fund, and said that it was intended that one of the 
wards in the hospital should bear the name of the 
' Chamberlain Ward.” He was glad to be able 
to report that the School was in a fairly flourishing 
eondition. They had the largest class of etudents 
they had ever had, and the greatest number of 
resident students. 


PRESENTATION OF PORTRAIT TO Sır PATRICK MANSON. 


Mr. JAMES CANTLIE said that it was his privilege, 
along with Dr. Prout, C.M.G., as representing the 
London and Liverpool Schools of Tropical Medicine 
respectively, and in the names of many subscribers 
to a national presentation to Sir Patrick Manson to 
bring his picture before them. They had been 
fortunate in obtaining the permission of the Chair- 
man on this occasion—Dr. F. M. Sandwith—to 
make the presentation, and they had been enabled 
by the co-operation of Mr. P. Michelli, C.M.G., to 
do so. The presentation was imthe form of a portrait 
of Sir Patrick by Mr. Young Hunter, and many 
present would remember seeing the painting in the 
Royal Academy. They were also especially fortu- 
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nate inasmuch as they had obtained the consent of 
the Rt. Hon. Austen Chamberlain, M.P., to unveil 
the portrait. They would all remember that on the 
occasion of the International Medical Congress in 
August, 1918, an international testimonial in the 
form of a medallion was presented as a world’s 
tribute to Sir Patrick Manson by Professor 
Blanchard, of Paris. Those who took part in that 
ceremony were not likely to forget the eloquence 
of that address and the moving and glowing tribute 
paid to Sir Patrick by Professor Blanchard on that 
occasion. It was felt, however, that whilst they 
contributed to and took part in the international 
testimonial it would be becoming were Sir Patrick’s 
countrymen to show their esteem for him and the 
appreciation of the work he had done for the British 
Empire; and it was accordingly resolved that his 
portrait should be presented him. It was this 
portrait that was now brought before them, and 
Sir Patrick’s acceptance of this tribute of their 
regard for him personally and of their gratitude for 
the benefits they had received at his hands was 
asked. Sir Patrick Manson, after completion of his 
medical studies in Aberdeen, went to the Island of 
Formosa in the China Seas to take up an appoint- 
ment as medical officer in the service of the 
Imperial Maritime Customs of China. In that 
isolated spot he worked out the part played by 
mosquitoes in the spread of filariasis. The great 
truth of his discovery and the principles it involved 
were beyond the power of man’s intellect to grasp 
at the time, and Manson had to wait many years 
before men’s minds fully recognized that an entirely 
new range of thought was unfolded. Although, 
however, this magnificent piece of scientific work 
was neglected for a time, it came to light again in 
a much wider field of disease, namely, malaria, and 
all present were well acquainted with the mosquito- 
malaria theory which was evolved as the result of 
Manson’s work in Formosa. The effects of this 
Formosan discovery will endure until the end of 
time. It is one of those strokes of genius which 
give a fresh direction to scientific thought and is to 
be classed with Jenner’s introduction of vaccination, 
Pasteur's epoch-making researches, and  Lister's 
introduction of modern surgical methods. Laveran’s 
striking discovery of the malaria parasite might 
have remained of but academic interest had not 
Manson’s mosquito-malaria theory been framed. 
The consequences already resulting were gigantic, 
for there is not a branch of modern medical 
research that is not beholden to the principles it 
enunciated, nor yet a corner of the earth where 
benefits to mankind are not in evidence. Sir 
Patrick Manson had retired from active work 
amongst them, but he had left behind him a name 
that would never perish, a reputation which was 
unique in medical history, and an example which 
would continue to stimulate and influence scientific 
thought for ever. 

Dr. Prout, C.M.G., in an eloquent speech, spoke 
to Sir Patrick Manson’s attainments which have 
had so marked an influence upon the direction of 
scientific thought. The practical outcome is shown 
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in many directions and in none more so than in 
the case of the Panama Canal. Disease formerly 
prevented its completion, and it was only when 
the principles initiated by Sir Patrick Manson were 
applied and disease overcome that this great scheme 
was rendered feasible. 

Mr. A. CHAMBERLAIN, in unveiling the portrait, 
said that it was owing to the inspiration of Sir 
Patriek Manson that the London and Liverpool 
Schools of Tropical Medicine sprang into existence 
almost at the same moment. Sir Patrick's friends 
asked him to aecept the portrait as a testimony 
to their gratitude to him for his help and of their 
affection for him. They wished to recognize the 
honour he had done his country and the great ser- 
vices he had rendered to mankind. 

Sir PATRICK MaNsoN having suitably acknow- 
ledged the gifts, the CHAIRMAN proposed the health 
of the guests, to which Sir JoBN ANDERSON replied. 
Viscount MILNER, in submitting the toast of '' The 
Chairman,” paid an eloquent tribute to the value 
of Dr. Sandwith’s work in Egypt. 

During the evening a message of greeting was 
sent to Mr. JosEPH CHAMBERLAIN, who replied: 
‘‘ Thanks for your message. I wish you a pleasant 
dinner, and I congratulate you on progress made." 


—— 


Abstract. 


SHANGHAI MUNICIPAL COUNCIL HEALTH 
DEPARTMENT ANNUAL REPORT, 1912.* 
By ARTHUR STANLEY, M.D., B.S.Lond., D.P,H. 
Health Officer. 


THE author states that the past year was not a 
healthy one. There was a considerable increase in 
the incidence of acute diarrhcea, typhoid fever, and 
scarlet fever—all preventable diseases, while the 
augmented death-rate was, in the case of the foreign 
population, due, to some extent, to increased mor. 
tality among children from general causes, such as 
bronchitis, the incidence being mainly among 
Japanese. The increased Japanese population has 
introduced a new element into the composition of 
the foreign community, which now resembles that 
of a home industrial city. In the past the foreign 
community consisted largely of people in more cr 
less affluent circumstances, but now the greater 
number correspond to the poorer class of a European 
city, the children of whom contribute extensively 
to the death-rate. For this reason, although there 
may be a gradual improvement in sanitary condi- 
tions, any notable lessening of the death-rate is 
improbable until the community has arrived at a 
fixed composition. 

The Sub-District Health Offices, sixteen of which 
are now scattered through the Settlement, have 
proved of the greatest value in practical sanitation. 
Each section of about 80,000 of the population now 
has & Health Office in miniature in charge of a 








* Shaughai: Printed by Kelly and Walsh, Limited, Canton 
Road, 1918. 
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foreign assistent sanitary inspector, where vaccina- 
tion is done at stated times and many other benefits 
of modern sanitation are available for the public, 
foreign and Chinese. The Chinese are beginning to 
voluntarily report cases of preventable disease and 
deaths, and, with the general employment of the 
medical practitioner educated on modern lines, these 
subsidiary Health Offices will make the application 
of such modern sanitary measures, as it has not yet 
been possible to organize, a comparatively easy 
matter. When, for example, small-pox has been 
stamped out by bringing free vaccination almost to 
the doors of the people, it will be possible to attack 
the greatest of all modern health problems, the pre- 
vention of tuberculosis. In the near future the 
Chinese publie will probably learn the necessity for 
calling in medical practitioners to recognize cases of 
infectious disease, such as scarlet fever and diph- 
theria, and may then better understand the need 
for isolation in order to prevent these diseases. 
Patience is, however, required. The full benefits 
of modern sanitation are applicable only to & com- 
munity ready to receive them. They cannot be 
forced on a reluctant people. The Chinese must be 
gradually educated up to the standards of modern 
municipal life. The past fifteen years has seen in 
Shanghai a gradual building up from very small 
foundations of the fabric of modern sanitation, and 
the halfway house has now been reached. 

The incidence of choleraic diarrhcea affected the 
community seriously ; for not only were the number 
of cases, both among foreigners and Chinese, excep- 
tionally high, but the port was declared infected 
with cholera by the Japanese authorities. In the 
absence of the cholera organism, the disease was 
not officially recognized as cholera, but, as the 
method of prevention of these maladies is the same, 
it matters little by what name it is called. It is 
felt that unless more stringent action is taken 
against the hawking of fruit, sliced melons and 
other foodstuffs which carry the infection, a large 
preventable loss of life will be liable to occur 
annually. Until the sale of fresh foodstuffs is 
confined to municipal markets and licensed shops, 
the summer incidence of severe diarrhea, often 
fatal and clinically resembling cholera, is calculated 
to kill extensively. The deaths from this trouble 
occur chiefly among the very poor, who live from 
hand to mouth, deriving much of their sustenance 
from itinerant hawkers, whose fly-infected stock-in- 
trade is an obvious danger. The need for further 
action has been annually pointed out; but there has 
heen an objection to interfering with the old customs 
of the wharf and other coolies, the main sufferers, 
who, during the hottest weather, are decimated as 
a result of eating fly-infected food bought from the 
basket men. These coolies are unable to take care 
of themselves in respect to their food, so that it 
would appear necessary for the Health Office to be 
empowered to safeguard them as far as possible. 
The placing of the port in quarantine is a serious 
disability to trade, and it appears necessary to face 
the question squarely and decide whether it :s 
not advisable to deprive the wharf coolies of their 
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usual supplies so as to enable them to take their 
food under proper sanitary conditions. The pre- 
sence of these food hawkers on the wharves, where 
they sell infected food to passengers, is also the 
main souree of the cases of siekness among the 
steerage passengers which are the cause of quaran- 
tine restrictions being imposed. 

The recommendations of the International 
Sanitary Conference at Paris in 1911 have recently 
been published. Forty-two countries were repre- 
sented at the Conference, including China for the 
first time. The following recommendations have 
some bearing on the sanitation of Shanghai :— 

The first case of cholera, plague, or yellow fever 
must be immediately notified. 

As regards plague, proposals were made to impose 
a compulsory system of periodic rat destruction on 
all ships, and even to extend the same to ports. 
These proposals were mainly supported by countries 
having little or no mereantile marine, but they were 
not accepted by the Conference. It was, however, 
decided to insert in the new Convention a recom- 
mendation that ships should be subjected to periodie 
rat destruction at least every six months, and that 
preferential treatment should be accorded in ports 
of arrival to ships whieh had undergone the process. 
Rat destruction on suspected ships was made com- 
pulsory. The period of ten days! surveillance or 
observation, which was imposed at the Paris Con- 


vention of 1903 upon all persons landing from, 


plague-infected ships, was reduced to five days. 
This reduction was consequent upon recognition of 
the fact that the imeubation period of bubonic 
plague rarely exceeded five days, and that the 
incubation period of pneumonie plague was still 
shorter. 

As regards cholera, in view of the heavy expense 
and vexatious delay upon shipping which a routine 
bacteriological examination of passengers and erews 
of vessels from cholera-infected ports would entail, 
the Conference. decided that bacteriological exam- 
ination may be applied only in the case of infected or 
suspected ships as far as is necessary, that is to say, 
amongst contacts or suspected persons. The Con- 
ference recommended that research work should be 
undertaken with a view to discovering how the 
cholera vibrio maintains its existence in countries 
where the disease is endemic, and from which the 
periodic outbreaks of pandemie cholera have their 
origin, Regarding yellow fever, which, when the 
Panama Canal is opened, will probably become 3 
disease for China to guard against, the provisions of 
the Washington Convention of 1905 were considered 
of too stringent a character. The Conference fixed 
a period of six days’ observation or surveillance to 
he obligatory in the case of infeeted ships and 
optional in the. case of suspected ships. In both 
categories mosquitoes were to be exterminated on 
the ship, as far as possible, on arrival and before 
unloading. If this were not possible, precautions 
were to be taken with regard to persons employed 
In unloading. Both infected and suspeeted ships 
were to moor, when feasible, 200 metres from shore, 
in order to prevent the circulation of mosquitoes 
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between ship and land. These regulations were 
made obligatory in countries only where the 
Stegomyia calopus exists, that is to say, in China. 


Pustic Hrarri MEASURES NEEDED. 

The application of measures for excluding rats 
from dwellings throughout the Settlement. 

Further amendment of the Chinese Building 
tules so as to secure as far as possible rat-proof 
houses, 

Amendment of the Foreign Building Rules so as 
to secure proper kitchen arrangements and, as far 
as possible, rat-proof houses. 

Extension of the Health Office and Laboratory 
building. 

Completion of the Isolation Hospital to inelude 
isolated accommodation for cases of tuberculosis 
among foreigners, 

Further development of Health Offices in each 
sanitary sub-district, including an improved system 
of death registration, 

Dispensaries for Chinese consumptives (in econ- 
nection with the Distriet Health Offices), a hospital 
for advanced eases and à sanatorium for curable 
cases of consumption. 

A new Land Regulation dealing with 
Health measures generally. 

More small public markets. 

The following general Public Health Notices, for 
foreigners. and Chinese respectively, have been 
published during the year. 


Publie 


Pusuic HEALTH NOTICE FOR FOREIGNERS. 

The following measures are recommended for the 
purpose. of preventing those diseases which, by 
means of publie sanitation and by individual careful 
living, are preventable, such as typhoid fever, 
cholera, dysentery, diarrhea, and other bowel dis- 
orders, small-pox, scarlet fever, diphtheria, tuber- 
culosis, plague, and malaria. 


Public 

Sanitary inspection of houses will be carried out 
free of charge on application to the Health Officer. 
Persons about to rent houses are advised to ask the 
Health Officer for a sanitary inspection and 4 
certificate of good sanitation before closing with the 
landlord. 

Conditions dangerous to health should be reported 
to the Health Officer. 

Isolation. of cases of dangerous infectious disease 
is provided at the Isolation Hospital, Range Road. 

Disinfection of premises after infectious disease 
will be carried out free of charge on application to 
the Health Officer. 


Measures. 


Individual Measures. 

hat and drink nothing that has not been recently 
cooked, boiled, or otherwise sterilized. 

Do uot consume :— 

* Fruit, vegetables, salads. melons, &e.. which 
have not been cooked or sterilized. 
ty” Fruit, tomatoes, melons, &c.. can be sterilized so that they 
can be safely eaten raW, and without spoiling the flavour, by 








Nov.15,1913.] THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 








Food on which flies have settled. 

* Milk or cream which has not been boiled or 
sterilized. 

* Water which has not been boiled or filtered 
through a Berkefeld filter. 

Aerated waters and other drinks unless of best 
quality. 

Alcoholic drinks during the hot weather. 

Ice-cream unless made of boiled materials. 

Uncooked oysters. 

Fish from June to October. 

Kitchen supervision should be thorough because 
the preventable diseases specially prevalent in 
Shanghai are mostly caused by infected food. 
Every house should have a serving-room adjoining 
the dining-room und separate from the kitchen. 
The serving-room should contain the Berkefeld 
filter, ice-chest, table utensils, washing sink, boiled 
milk, drinks, bread, butter, fruit, and other cooked 
or prepared foods. Cooking or boiling destroys 
infection. 

Vegetables and fruit grown near the ground, being 
watered as a rule with nightsoll, are specially liable 
to be soiled with the germs of typhoid fever, cholera, 
dysentery, and other bowel diseases, and should, 
before cooking, be strictly kept out of the serving- 
room and from contact with cooked or prepared food. 

Flics carry discasc, so they should be excluded 
from the serving-room, kitchen, and servants’ 
latrine by providing spring doors and unopenable 
windows screened by perforated zinc, and from the 
food on the table by fly covers. 

Vaccination should be done on arrival in Shanghai 
and afterwards every three years. 

Keep rats out of your house. Starve the rats by 
providing no food for them in and around your 
house. Keep cats. Make your house rat-proof. 

Mosquitoes carry malaria. Where mosquitoes 
cannot be exterminated by abolishing stagnant 
water or by the use of kerosene oil, or by reporting 
their presence to the Health Officer, the mosquito 
net should be carefully used. A weekly inspection 
should be made and no standing water permitted. 

tefuse should not be allowed to accumulate, and 
a properly covered, easily lifted galvanized iron re- 
ceptacle should be provided. Nightsoil buckets 
should be kept securely closed, including: those in 
the servants’ latrines. Proper receptacles for these 
purposes may be obtained ut the Health Ottice. 
Yards and drains should be kept in a good state of 
repair and freely flushed with water. 

VITAL STATISTICS. s 


Population. us 


The foreign population of the Settlement north 
of the Yangkingpang, including the outside roads 
and Pootung, at the last census taken on October 


i 





dipping for a few seconds into briskly boiling water. Straw- 
berries are better sterilized by dipping into boiling sugar syrup. 
Milk and cream can be sterilized by placing the bottles in a pan 
of cold water and gradually raising to boiling point. The 


candle of the Berkefeld filter should be lightly scrubbed in 


running water and then boiled once a week regularly, 
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15, 1910, was 13,536, and consisted of 6,298 men, 
4,172 women, and 3,071 children. The foreign 
shipping population, which numbered 1,755, was 
not included. The foreign population for the middle 
of 1911 was calculated at 14,000. The census of 
the foreign population taken at each quinquennial 
period since 1870 shows the following expansion : 
1,666, 1,073, 2,197, 3,073, 3,821, 4,684, 6,774, 
11,497, 13,530. 

The native population on October 15, 1910, was 
488,005, and consisted of 227,175 men, 129,924 
women, and 130,906 children. The Chinese popu- 
lation for the middle of 1911 was calculated at 
300,000. The census of the Chinese population 
taken at each quinquennial period since 1870 shows 
roughly the following expansion: 75,000, 96,000, 
108,000, 126,000, 168,000, 241,000, 845,000, 
452,000, 488,000. 


Deaths. 


Deaths among the Resident Foreign Population. 
—-During the year 1912 the total corrected number 
of deaths registered among foreigners, including 
non-Chinese Asiaties, was 843; of this number 294 
occurred umong the resident population. 

Six months spent continuously in Shanghai 1s 
taken to constitute residence as in former reports. 
As the non-resident population is a variable and 
indeterminate factor, the deaths in this category are 
eliminated in the calculation of the death-rate. 
The death-rate per thousand per annum, therefore, 
calculated from 294 deaths occurring amorig the 
resident foreign population of 14,000, is 21, as 
against 16:8 in 1911. The deaths of 102 children 
(persons under 15) have been registered, as against 
73 lust yeur; of the deaths among adults, 120 were 
men and 72 women; of children, 51 were boys and 
5l girls. The mean age at death among the adult 
resident population was 41:5. | 

omall-pox, the most obviously preventable of all 
diseases, levied a toll among the unvaccinated. 

Scurlet fever, which killed so many in 1902, shows 
signs of increased. prevalence. 

. Tuberculosis heads the list of fatal diseases both 
among foreigners and Chinese, und the prevention 
of this disease offers a fine field for future work. 

Aleohol has been responsible for the deaths of 
ten foreign residents during the year. 

Lobar pneumonia, which nine years ago assumed 
ahnost epidemic proportions, caused four deaths. 

Beriberi is now a frequent cause of death among 
foreigners on account of the increased Japanese 
population. 

Plague-infected- rats were found in diminished 
numbers. 

Among the non-resident population the chief 
causes of death were acute diarrhea, drowning, 
tuberculosis, small-pox, typhoid fever and dysentery. 

Deaths among the Native Population.—9,363 
deaths among the Chinese have been reported, 
compared with 6,799, 8,156 and 8,329 in the three 
preceding years. | 

The death-rate per thousand per annum is 19:3. 
There were 124 deaths from small-pox, as against 
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Both scarlet fever and diphtheria 
show increased prevalence. Of the deaths, 5,318 
were male and 4,845 female. The deaths of 3,993 
children (persons under 15) have been registered ; 
of these, 2,107 were boys and 1,886 girls. 


INFECTIOUS DISEASE. 
Notification. 

In the absence of legal obligation to notify, an 
arrangement has been made between the Municipal 
Council and the qualified medical practitioners of 
Shanghai requiring notification of infectious disease 
for the facilitation of preventive measures, in con- 
sideration of the use of the resources of the Public 
Health Laboratory for the purposes of pathological 
diagnosis and the payment of a fee of one tael for 
each case. The notifiable diseases are: Small-pox, 
cholera, typhoid fever, typhus fever, diphtheria, 
scarlet fever, tuberculosis, plague, anthrax, 
glanders, leprosy and hydrophobia. 
paid for notification fees, as against Tls. 885 and 
Tls. 110 in the two preceding years. 

The system of notification, so far as it goes, has 
worked well, and the best thanks of the community 
are due to medieal practitioners for their co- 
operation. Chinese cases are beginning to be 
usefully notified by Chinese practitioners educated 
according to the foreign standard. 

During the year 113 Bills of Health for ships and 
cargoes were issued, as against 147 in the previous 

ear. 

i Weekly returns of infectious disease have been 
exchanged so as to get in touch with the sanitary 
condition of places in the Far East in communica- 
tion with Shanghai. 


Isolation. | 
Isolation for cases of infectious disease among 
foreigners and Chinese is provided in the Isolation 
Hospital, Range Road, an account of the work 
of which institution will be found under Hospitals. 


Disinfection. 

7,122 rooms were disinfected, as against 1,936 
and 2,162 in the two preceding years; 103,550 
articles have been disinfected by steam, compared 
with 80,575 and 107,288 in the two preceding years. 
29,704 articles were disinfected by formalin, com- 
pared with 24,856 last year. The Disinfection 
Station adjoins the Isolation Hospital. Prior to 
disinfection each disinfector dons a sterile overall. 
The general method of disinfecting in a house after 
a case of infectious disease is firstly to remove to 
the Station everything that can be disinfected by 
steam; then to spray and wash walls, floors, fittings 
and furniture with disinfecting solution (cyllin). 
Fragile and delicate ware, such as bonnets, books 
and photographs, are disinfected by formalin. In 
many cases, such as after typhoid fever or diph- 
theria, disinfection of walls, &c., is not considered 
always necessary, the washing with disinfectant 
being then limited to articles that have been 
actually in contact with infected material. After 
disinfection, painting or colour-washing of walls and 
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ceiling is advised to be done by the occupier before 
the room is again occupied, without which no 
responsibility can be accepted by the Health Office. 


Small-poz. 


The incidence of small-pox was considerable. 
Twenty cases were notified among the resident 
foreign community, of which three were fatal. 
Among the Chinese there were 124 deaths from 
small-pox, as compared with 156, 304, 19, 148 and 
863 during the preceding five years. 

Small-pox is the typical preventable disease, and 
its presence or absence is an index of the hygienic 
education of a community. In Shanghai the 
Chinese are beginning to appreciate the benefits 
of vaccination as opposed to inoculation, which they 
have practised with little benefit for hundreds of 
years, and which is now illegal in almost all civilized 
countries. 

Vaccination is done free for all Chinese and 
indigent foreigners applying at the Sub-district 
Health Offices. Vaccine is also supplied free to the 
Chinese hospitals in Shanghai. 6,108 vaccinations 
have been done by the Health Office during the 
year, as compared with 465, 380, 520, 1,418, 4,649, 
9,244, 4,608 and 4,933 in previous years. 

There is no doubt that vaccination repeated until 
it no longer takes always prevents small-pox. The 
criterion of efficient vaccination is inability to be 
vaccinated. In Shanghai there exists so much 
small-pox infection that vaccination should be 
repeated every three years until it no longer takes. 
Where previous good vaccination is not shown by 
white net-like scars, aggregating at least one square 
inch in area, particular care should be taken to get 
efficiently vaccinated. 


Cholera. 

Acute diarrhoea of choleraic type was prevalent 
from July to September, affecting severely both 
foreigners and Chinese. In none of the numerous 
cases examined, with the exception of a case intro- 
duced from Sungkiang, was the characteristic 
cholera organism found after repeated and extended 
examination in the Laboratory. Not only were 
vibrios of any kind remarkable for their absence 
from the stools of these cases, but such as were 
discovered showed no agglutination with a specific 
cholera serum. Though the disease was not recog- 
nized as Asiatic cholera in the absence of the cholera 
organism, cases were notified as cholera by prac- 
titioners and cases brought to Japanese ports on 
ships from Shanghai were declared to be cholera 
and quarantine restrictions imposed. 

Attention was directed to the need of personal 
care in preventing the group of bowel diseases 
characteristic of life in Shanghai, which includes 
cholera und allied conditions, typhoid fever and 
dysentery and allied conditions. The same methods 
of prevention apply to all, namely, to eat and drink 
nothing that has not been recently boiled or cooked 
or otherwise sterilized. 

Living in an alien country, the only sure way of 
securing purity of food is by sterilization. Steriliza- 
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tion means freeing from micro-organisms, especially 
the bacteria of disease. Sterilization may be 
accomplished best of all by heating to boiling-point, 
as by cooking and boiling. The Berkefeld filter 
sterilizes water, provided the filter candle be boiled 
once a week at least. Canned goods, including 
butter, are necessarily sterilized during the process 
of canning, otherwise they would not keep. Bottled 
beverages of good reputation are practically devoid 
of dangerous bacteria. Ice is not sterile and should 
not be put into drinks. Fresh fruit, tomatoes, 
inelons, &e., may be effectively sterilized, without 
spoiling the flavour, by immersion for a few seconds 
in boiling water, any infection that may be present 
being invariably on the surface, provided the fruit 
be sound. 

If the simple rule be observed of eating and 
drinking nothing that has not been recently cooked 
or boiled, or otherwise sterilized, it is practically 
impossible to contract any of those bowel troubles 
to which the Shanghai resident is especially prone. 
When this fundamental fact is grasped, ''chills,"' 
‘‘ livers " and ''cholera belts '' will cease to be 
considered matters of importance. 


Typhoid Fever. 


The incidence of typhoid fever remains an impor- 
tant sanitary factor. The fatality of the disease, 
now that para-typhoid fever and undulant fever are 
less frequently included, approaches the true type. 
In nearly all eases where the origin was investigated 
obvious breaches of the ordinary rules of health, 
as laid down in the Public Health Notice, were 
observed. 

The infection of typhoid fever may be conveyed 
by vegetables and oysters which have been con- 
taminated with infected ordure, by water, by milk 
contaminated with infected water, through the air 
by means of infected dust, and directly from persons 
suffering from the disease or who act as '' typhoid 
carriers °’ subsequent to recovery. Typhoid fever 
is a preventable disease, its prevention being largely 
a matter of individual care in the observance of 
the rules set forth in the Public Health Notice 
which has been issued to all applicants at the 
Health Office. 

The cause of typhoid fever is practically always 
taken into the body with infected food, and the 
foods most commonly infected are vegetables, by 
reason of the manner in which they are grown. 
Especial stress should be laid on the fact that vege- 
tables are frequently the source of infection with 
typhoid fever, cholera, dysentery and other forms 
of diarrhea, and particular care should be given 
to their thorough cooking and separation before 
cooking from the rest of the food. The larder or 
room for storing uncooked food should be separated 
from the pantry or serving-room where table 
utensils, ice-chest, bread, milk, Berkefeld filter, 
and cooked food are kept. There should be a 
washing-up sink in the serving-room so that table 
utensils need not be taken into the kitchen to be 
washed. A. place in the yard outside the kitchen 
for the washing and preparation of vegetables prior 


to cooking is an additional precaution that may be 
recommended. 
Measles. 

There was an outbreak of measles, remarkable 
for its infectivity and severity, from November, 
1911, till April, 1912. There were three fatal cases 
among foreigners and 373 among Chinese. As 
bearing on this subject it may be noted that a 
similar epidemic visited the Philippine Islands 
ubout four months earlier. The severity of the 
disease was much greater than usually encountered 
and was attributed to the introduction of a new 
strain of virus by transports from the United States ; 
it was, in fact, decided to make it quarantinable. 


Diphtheria. 

The incidence of this disease has not been marked, 
and the case fatality has been small. Diphtheria 
antitoxin is supplied free to indigent patients in 
Shanghai on the recommendation of the physician. 
In any case of suspected diphtheria, antitoxin should 
be given at once, without waiting for the result cf 
the bacterial diagnosis. 


Scarlet Fever. 

The annual admission of foreign cases into the 
Isolation Hospital since 1902 has been 34, 7, 11, 
11, 20, 70, 25, 9, 32, 22, and 64. Of these 305 
cases 04 proved fatal, a case fatality of 16°7 per 
cent., us compared with a case fatality in England 
of under 5. The case fatality has not markedly 
changed since the introduction of scarlet fever into 
Shanghai. 

Although scarlet fever has hitherto failed to 
establish itself firmly in any part of Asia, excepting 
Asia Minor, and is practically unknown in the 
Tropics, it appears to have come to Shanghai to 
stay. Scarlet fever was practically unknown in 
Shanghai prior to 1900, when it was probably 
introduced by foreign immigrants. As would be 
expected with a recently introduced disease, against 
which evolution has afforded no natural immunity, 
scarlet fever has been of a virulent type among the 
Chinese. It is probable that the passage of the 
disease through the susceptible Chinese has led to 
an intensification of the virus, so that it is more 
fatal to foreigners also. 

Early notification, isolation and disinfection are 
especially necessary in dealing with such a fatal 
and infectious disease as scarlet fever is in 
Shanghai. The commonest mode of infection is 
from a previous case either by contact, by proximity, 
or by means of infected articles. The infection 1s 
given off by the breath in coughing and speaking, 
by the secretions of the mouth, nose, ear and 
throat, and later by the peeling skin. 

The incidence during the year was sporadic and 
indicates need for early isolation and disinfection 
to prevent an epidemic recurring among the vast 
mass of susceptible material which exists in the 
Settlement. 

Tuberculosis. 

The prevalence of tuberculosis remains at the 

same high level. The enormous death-rate is 
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significant of local conditions of overcrowding, 
against which there is at present no legislation. 
The prevalence of tubereulosis bears little relation 
to climate, but is common wherever man closely 
aggregates. The spit of consuimiptives, being in- 
fectious, should only be received into receptacles 
Which can be burnt or boiled, or the contents 
destroyed by strong. antisepties, fire, or boiling 
water. dt is probable that most cases of tuber- 
eulosis of the lungs are contracted by breathing 
the infected droplets ejected by infected persons 
during coughing, sneezing and speaking. 

It is hoped, as soon as small-pox is practically 
exterminated, to engage in a campaign against 
tuberculosis among the Chinese. The establish- 
ment of a Tuberculosis Dispensary in. connection 
With one or more of the Sub-district Health Offices, 
Where treatment and advice us to preventing the 
communication of the disease to others could be 
given, would be the first step. As soon as con- 
fidence is established and co-operation gained there 
would be need of a hospital for advanced cases and 
a sanatorium for curable cases. 

Plague. 

Plague-infected rats were found in December, 
1908. A complete plague survey of the Settlement 
has been maintained since. During 1912 14,988 
rats were found dead and brought to the Laboratory 
for examination, and of these 95 were plague- 
infected, compared with 187, 249 and 188 during 
the three preceding years. During the year nearly 
154,000 rats were trapped and burnt. These, with 
the rats found dead and examined for plague. 
brought the total number of rats visibly aecounted 
for to 168,088. In addition to the trapping, close 
on six million phosphorus baits were laid, about a 
ton of poison being used, which proved a powerful 
method in dealing rapidly with infected foci. 
Poisoning on so large a scale carried with it certain 
risks, but, since using poisoned cubes coloured 
bright blue instead of the usual method of spreading 
the poison on bread, no cases of adventitious 
poisoning have been reported. 1,597 houses, in 
plague foci, were temporarily rat-proofed and 
pulicidally disinfected; bedding, &e.. being passed 
through the steam disinfeetor. This temporary 
rat-proofing included the plastering up of rat holes, 
bricking up and wire-netting places permitting 
Ingress of rats into houses; the furniture. of the 
house being removed to permit of thorough examina- 
tion for rat holes and runs. 

During October special inspection was placed on 
a part of the No. 2 Central Sub-distriet where six 
plague-infected rats occurred. in rapid succession at 
a tune when the remainder of the Settlement had 
been completely free from rat infection for three 
months. This same focus was previously infected 
In 1909 and 1910. The discovery of a human ease 
of plague on November 2 was not, therefore, wholly 
unexpected, and tended to confirm the extent of 
the rat infection and the efficacy of the present 
method of pligug survey by daily examination for 
plague in the Laboratory of rats found dead in all 


the areas into which the Settlement is divided for 
sanitary purposes. Between November 2 and 19, 
seventeen cases of bubonic plague arose within an 
area limited by the Nanking, Fokien, Peking and 
Shanse Roads. The first cases were discovered mm 
the ordinary course of sanitary inspection and the 
disease confirmed by laboratory examination. The 
Director of the Chinese Publie Isolation Hospital 
then offered, according to an arrangement previously 
made, to send his staff of Chinese doctors to carry 
out house-to-house inspection within the infected 
urea With a view to the discovery of cases, isolation 
and treatment. The arrangement was carried out 
with cordial co-operation. On the occurrence of 
the first human case of plague the rat-proofing staff 
was concentrated on this area, so that by the end 
of the year 893 houses in the infected area had been 
permanently rat-proofed, over 200 men being, at 
one time, employed on this work. The average cost 
of rat-proofing these houses was $11. No further 
cases were reported in this area subsequent to 
December 19. The measures adopted were carried 
out with an almost complete absence of that sanitary 
hysteria which sometimes characterizes an outbreak 
of this dread disease. The inhabitants of the im- 
fected area showed no active opposition to the 
measures taken, a circumstance which was to some 
extent due to the lectures which were given in 
various parts of the infected area daily explaining 
the reason for the measures taken. There were 
rumours that the outbreak was one of pneumonic 
plague because of the occurrence of secondary pneu- 
monic symptoms in some of the cases, and it was 
feared that the epidemic of pneumonie plague which 
broke out about this time two years ago in Man- 
churia might be repeated in Shanghai. The out- 
break, however, conformed to the usual bubonic 
type. The conditions in Shanghai, though not 
making the occurrence of an epidemic of pneumonie 
plague impossible, through the overerowding which 
prevails, are not comparable with the exceptional 
conditions obtaining during the Manchurian winter. 

A ease of plague occurred on December 10 at 
19, Yunnan Road, near the junction of the Yang- 
kingpang and the Defence creek, a place where 
plague-inteeted rats had. from time to time been 
found. During subsequent. rat-proofing operations 
three plague-infected rats were found in hollow 
ceilings and two below hollow floors. 

As a result of the extensive rat-proofing opera- 
tions in the Northern District during the last two 
veurs, some 5,265 houses being done, a gratifying 
reduction of plague-infected rats has resulted; 
during the last quarter of 1910 there were 126 
playue-infeeted rats found, while during the same 
quarter of 1912 only 4 were found. An unsatis- 
factory circumstance at present attending plague 
prevention measures lies in the fact that new house 
ire being erected in accordance with the Chyprese 
Building Rules, which, as they contain ceilings. 
afford ample facilities for rats to live and multipiy 
within the houses and become a souree of plague. 
Indeed, the first cases of the above outbreak 
occurred in an alley of new houses with solid ground 
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floors but which had ceilings. In the space en- 
closed by the lower ceiling, which was subsequently 
removed with the permission of the landlord, dead 
rats were found which had undoubtedly been the 
cause of the plague cases. The hollow space 
enclosed by the lower ceiling is a place much 
frequented by rats and one where they are the 
greatest danger through proximity to the beds of 
the occupants. There can be no question now that 
if Shanghai is to be kept free from plague, lower 
ceilings in Chinese houses should not be permitted 
except in special cases. A very large number of 
both upper and lower ceilings have been removed 
during the present year from old houses in plague- 
infected areas with scarcely any complaint except 
in the case of the upper ceiling. Property owners 
and architects are respectfully requested to inspect 
these houses where ceilings have been removed with 
a view to confirming the truth of these statements. 
If, as a result of this, the approval is obtained of an 
amendment of the Chinese Building Rules to omit 
the lower ceiling in the majority of Chinese houses 
a sanitary danger of the first importance will be 
removed. 

The corrugated iron rat-proof barrier against 
Chapel erected in August, 1911, was removed jn 
September, 1912, an effective barrier of rat-proof 
houses along the boundary of the Settlement having 
been made. ‘ 

A plague preventive measure of considerable 
permanent value has been the erection of rat-proof 
house refuse receptacles on Chinese property. A 
marked improvement in the cleanliness of alleys 
has resulted. It will be apparent that rats will 
thus be deprived of a vast store of nourishment and, 
as the rat population is to a large extent regulated 
by the amount of the available food supply, this 
is held to be a radical plague-preventive measure. 

Although the initial cost of permanent rat-proofing 
is comparatively large, yet, if adequate building 
rules are promulgated and new houses built in 
accordance with the requirements of modern sanita- 
tion, not only will it be possible to gradually reduce 
to extinction the present large plague prevention 
staff, but this measure of permanently rat-proofing 
houses forms the greatest insurance against plague 
in the future, and is, in fact, the only permanent 
safeguard. A house permanently rat-proofed is 
not only a healthier one to live in, but is an almost 
certain guarantee against bubonic plague to the 
inmates. 

Of the rats examined in the Laboratory, about 
70 per cent. were Mus rattus and the remainder 
Mus decumanus—rattus being the black or ship 
rat, which usually lives in houses; and decumanus, 
the brown or sewer rat. Mus ratius largely pre- 
ponderated among those plague-infected. Of the 
tleas, Xenopsylla cheopis and Ceratophyllus fasciatus 


have been identified, the former being the flea. 


usually associated with the spread of plague from 
rat to man. 

In formulating anti-plague measures the rat has 
been the chief objective, as it is held that the rat 
is the essential cause of epidemics. the flea being 
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the carrier of infection from rat to rat and from 
rat to man, infection from human cases, which is 
practically limited to the few pneumonic cases 
which usually arise, being comparatively rare. 
The dictum ‘‘ No rats, no plague ’’ has been taken 
as a working basis, and a house that is rat-proof 
has been considered for all practical purposes 
plague-proof. 

The following is a summary of measures put into 
operation :— 

Public Measures. 

(1) Plague survey by enquiry into the cause of human deaths 
and by collection of rats found dead throughout the Settlement 
for examination in the laboratory in order to locate plague 
infection. (2) Careful daily collection and disposal of house 
refuse from every house and storage of house refuse in rat-proof 
receptacles so as to deprive rats of means of sustenance. 
(3) Rat-proofing of houses: (a) Temporary, by service of notice 
on occupiers asking for co-operation in cleansing, pulicidal 
disinfection, demurization and rat.proofing by minor repairs, 
&c.; (b) Permanent, by service of notice on owners requiring 
solid ground floors, removal of ceilings and hollow partitions 
and stair linings so as to deprive rats of accommodation. (4) Rat 
destruction by trapping and poison in infected areas beginning 
at the periphery and working towards the centre. (5) Preventive 
inoculation with plague vaccine beginning with the sanitary 
staff. 

Individual Measures. 


No rats. No plague. A house that is rat-proof is plague- 
proof. (1) Keep cats. (2) Rid your house from rats by trapping 
and poisoning. (8) Make your house as rat-proof as possible. 
(4) Provide no food forrats. Keep all food in places inaccessible 
to rats. Grain and such like food for ponies, towls, &c., should 
be kept in covered galvanized iron receptacles. See that your 
servants keep their rice bags where rats cannot get. Keep 
house-refuse in properly covered galvanized iron receptacles and 
see that they are covcred, especially at night. Keep the kitchen 
and its surroundings very clean; let no refuse lie about. 
(5) See that the gratings into the space below the ground floor 
keep out rats, and that the brickwork of the basement is imper- 
vious to rats. If rats gain access through windows or other 
openings on the ground floor keep them out by screening with 
wire-nctting or perforated zinc. (6) See that all openings into 
covered drains are kept in good repair to prevent egress of sewer 
rats. Carefully inspect all corners of the house from ‘top. to 
bottom once weekly, moving furniture where necessary. Do 
the same in the stable, fowl-house, and other out-houses. 
Arrange for the plastering up of rat-holes or any place that may 
afford ingress to rats and mice. (7) All rats trapped or 
poisoned should be burnt; other rats found dead in or about 
the house should not be touched with the hands, but should be 
picked up with tongs, put into Joyes' fluid and water (1 in 20) 
and sent to the Health Officer for examination for plague. 
(8) Get vaccinated against plague if exposed to infection. 
(9) If you have any difficulty in carrying out the above measures 
communicate with the Health Officer in writing. i 


Malaria. 


A comparatively small number of cases of malarial 
fever, mostly of the benign tertian type, are con- 
tracted in and around Shanghai. 

Periodic examination has been made of mosquitoes 
collected from each of the sanitary districts into 
which the Settlement is divided, and the following 
have been found: Myzorhynchus sinensis (malaria 
bearing), Stegomyia scutellaris (yellow fever bear- 
ing), Culex fatigans (the host of filaria), and 
Armigeres ventralis. 

The prophylaxis of malaria resolves itself into: 
(1) Suppression of mosquitoes; (2) prevention of 
infection of man by mosquitoes; (3) prevention of 
infection of mosquitoes by man. 

Every effort should be made by householders to 
do away with all receptacles of stagnant water, 
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where mosquitoes breed, such as ponds, water- 
plants, drains out of repair, abandoned tubs, pots, 
tins and what not. The mosquito net should be 
assiduously used whenever there are mosquitoes, 
and especially in up-country houseboat trips. It is 
doubly necessary to surround a person suffering 
from malaria with mosquito netting to prevent 
mosquitoes being infected and acting as carriers 
of infection. | 

An account of the special mosquito extermination 
work will be found later under that heading. 


Beriberi. 

The incidence of beriberi among the municipal 
prisoners has diminished. The cause of this disease 
remains under close observation, though up to the 
present wrapt in obscurity. The evidence pre- 
ponderates in favour of the disease being an infective 
one having no direct relation to food but infective 
through body vermin. The recommendations re- 
garding the admission of municipal prisoners will, 
if carefully carried out, settle the latter point. At 
the gaol there were 2 cases as against 27, 34, 184, 
0. 0, 2, 2, 2, 1, 5, 78, 16 and 7 ìn succeeding 
years since 1899; such improvement being held to 
be attributable to the measures of disinfestation of 
body vermin among the convicts. 


Dysentery. 

Dysentery, with liver abscess us a not infrequent 
sequel, continued prevalent. It would appear that, 
unlike the type of dysentery prevalent in Japan 
which is bacillary in origin, of relatively greater 
fatality and unattended by liver abscess, that which 
occurs in Shanghai is mostly ameebic in origin and 
prone to produce liver abscess. As regards preven- 
tion the remarks made under cholera apply with 
equal force to dysentery. 


Acute Lobar Pneumonia. 

This disease, which was rare prior to 1898, has 
in subsequent years caused 8, 0, 8, 2, 2, 6, 4, 1, 
10, 4. 3, 4. 4 and 4 deaths respectively among 
resident foreigners. 

Rabies. 

Ten persons were bitten by rabid dogs within the 
Settlement during the year and subsequently under- 
went the Pasteur treatment. The virus of rabies 
in Shanghai dogs is of an exceptionally intense 
character, the period of incubation being shorter 
than the rabies met with in dogs in Europe. 


Leprosy. 

Leprosy is a disease which so seldom concerns 
foreigners in Shanghai that its study is somewhat 
neglected. Cases are met with occasionally, thougn 
it seldom figures in the death statisties of either 
foreigners or Chinese. There appears to be no 
urgent call for special preventive measures. 


Dengue. 
From its home in the Malay Archipelago, dengue 
has frequently during recent years spread up the 
coast ports to Shanghai. It very rarely kills, but 


frequently incapacitates from work a large section 
of the community. It is an intensely infectious 
disease, spreading in mass like influenza, but 
appears not to be spread by contagion. 


Relapsing Fever. 

Relapsing fever again made its appearance among 
municipal prisoners. The examination in the 
Laboratory of the blood from certain fever cases 
has shown that relapsing fever is probably quite 
common among the Chinese population and occurs 
also to some extent among foreigners. This fever 
is much more prevalent in Shanghai than has 
hitherto been supposed, a circumstance which may 
help in the future to clear up certain obscure cases 
of fever. 

It is probable that infection is determined by the 
presence of body vermin and measures which ensure 
their destruction will prevent the disease spreading. 


Cattle Plague. 

Cattle plague prevailed extensively in the dairies 
during the year. The mode of incidence appears to 
show that its origin is not in food, nor is the infec- 
tion carried by the coolies, but that insects are the 
probable means of spread. Immunization by Koch's 
gall method is usually available from the Municipal 


Laboratory but is seldom taken advantage of. The 
ordinary preventive measures of isolating sick 


animals and thorough disinfection were carried out 
so tar as possible. 

Kóle and Turner’s simultaneous method of 
immunization by virulent cattle plague blood and 
immune serum can be recommended as producing 
a greater degree of immunity than the gall method, 
but its application is more difficult and there may 
be some slight loss of cattle as a direct result. 
There can be no doubt that were dairymen to have 
their cattle thus immunized they would be saved 
great subsequent financial loss from epizootics of 
cattle plague. 

Three cattle were rejected for cattle plague at 
the slaughter-house during the year, as against 
6, 12, 7, 56, 5 and 8 during the years immediately 
preceding. 

Other parts of this very interesting report deal with 
sanitary inspection, food supplies and cemeteries. 
All interested should consult the original paper, 
as it is so full and clearly written that it may be 
looked upon as a model for sanitary reports in other 
parts of the world as well. 





Hotices to Correspondents. 
1.—Manuscripts sent in cannot be returned. 


9.— As our contributors are for the most part resident abroad, 
roofs will not be submitted to those dwelling outside the United 
ingdom, unless specially desired and arranged for. 

3.— To ensure accuracy in printing it is specially requested 

that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 

JouRNAL OP TROPICAL MEDICINE AND HYGIENE shouid oom- 
municate with the Publisners. 


5.—Correspondents should look for replies under the heading 
‘* Answers to Oorrespondents.” 
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THE METEOROLOGY OF MALARIA. 
By MarTHEW D. O'CoNNELL, M.D. 


BELow I give hourly records of meteorological 
conditions at Bombay for two complete periods of 


Hourly semocpnent’ conditions at 
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hourly observation the nearest meteorological con- 
ditions which were found, by observation, to raise 
body temperature in the Laneashire cotton sheds. 
I have added to both the drying power of the air 
per 10 cubie feet in order to indicate the rate at 
which heat was being lost from the body by evapora- 
tion in each atmosphere. 


Degree to which body tem- 


Atmospheric conditions which 
perature was raised in the 


raised y temperature in the 


ombay 
cotton sheds of Lancashire cotton sheds 
Temperature of Dryin Velocity of Temperature of Drying Body tempera- Pulse Respira- 
air, F. power of air wind per air, power of air ture in the tions 
per 10 cub. ft. hour per 10 cub. ft. `. mouth, F. 
— — — A ——M — A 
Bombay, 1912 Dry Wet Grains Miles Dry Wet Grains 

September 15, 1 o'c. &.m. 78:69 75:4? 17 8 78:5? 73:5? 25 99:69 116 29 
" 2 » 78:6 76:8 17 8 78:5 73:5 25 99-6 116 29 
» 8 » 78:8 15:1 14 4 78:5 79:5 25 99:6 116 22 
T 4 T 79:0 75:4 19 4 79:0 73:6 28 100:8 110 24 
» 5 » 78:9 75:4 18 4 79:0 79:5 28 100:8 110 24 
» 6 T 78:7 75:8 18 4 78:5 73:5 25 99*6 116 29 
» 7 » 19:2 75:5 19 4 79-0 79:5 28 100:3 110 24 
» 8 » 80:1 76:6 19 7 80:0 73:0 36 99-2 92 28 
*5 9 » 81:9 77°79 24 4 82:0 75:0 88 99-2 92 16 
a 10 " 81:7 7Tl:3 26 4 81:5 75:5 32 100:2 112 31 
» 11 » 81:9 76:9 97 . 5 82:0 75:0 38 99°2 92 16 
s 12 o'c. noon 83:0 767 85 7 88:0 75:0 43 99:3 92 16 
» lo'c. p.m 84:9 75:9 50 10 84:0  TT'O 89 100:8 84 25 
T 2 T 85:0 76:5 47 11 85:0 77:0 45 100:4 120 24 
» 3 T 85:0 71:2 44 9 85:0 77:0 45 100°4 120 24 
T 4 » 84-6 76:1 47 10 84:5 77:0 42 100°6 96 26 
: 5 » 88:5 75:1 46 8 83-5 74:0 50 99:8 116 20 
T 6 » 81:9 74:4 40 9 82:0 75:0, 73, 38 99:2 92 16 
T 7 T 81:2 74:9 86 8 81:0 74:0 87 99:9 120 20 
» 8 T 80:8 74:29 85 T 81:0 74:0 97 99-9 120 20 
T 9 » 80:4 78:1 35 7 80°5 73-0 32 99:6 92 20 
i 10 7 80:3 741 88 7 80:5 73:0 32 99:6 92 20 
T 11 » 79-7 73:8 81 8 79:5 3, 745 26 100:2 90 24 
" 120'c. midnight — 79:8 75:0 25 8 80-0 75:0 97 99-2 92 v8 


Hourly atmospheric conditions at 


Degree to which body tem- 


Atmoapheric conditions which 
perature was raised in the 


Bombay raixed b dy temperature in the 
cotton sheds of Lancashire cotton sheds. 
Pm —— — — —— : 
Temperature of Drying Velocity of Temperature of Drving Body tapes Pulse lespira- 
air, F. power of air wind per air, F. power of air ture in the tions 
per 10 cub. ft. hour per 10 cub. ft. mouth, F. 
gcc nt 
Bombay, 1912 Dry Wet Grains Miles Dry Wet Grains 
October 15, 10'o. a m. 79-5? 77:59 11:0 4 79 5? 74:59 26:5 100-29 90 24 
T 2 T 79:0 76:9 11:5 1 79:0 79:5 28-0 100:8 110 24 
» 3 ” 79-0 770 11:0 8 79:0 73:5 28:0 100:8 110 24 
T 4 » 79 2 76:9 12:7 5 79°0 78:5 28 0 100:8 110 24 
1, 5 » 78:9 77:0 10:5 4 79:0 73:5 25:5 100°8 110 24 
» 6 » 79:1 76:9 121 4 79:0 79:5 28:0 100:8 110 24 
» 7 i 79:8 76:9 127 1 79:5 74:5 28-0 100:2 90 24 
» 8 p 80-6 775 175 8 80-5 78:0 88:5 99-6 92 20 
" 9 » 82:8 77°8 25:8 1 82:0 76:0, 83-0 99:9 88 14 
T 10 » 84:0 79-0 80-0 3 84:0 77°0 89-0 100:8 84 25 
», 11 1 85:6 71:4 41:0 4 85-5 78:0 44-0 100:1 82 22 
- 12 o'c. noon 86:2 80:0 88:2 6 86:0 77°5 49-0 99:2 80 20 
$i l o'c. p.m. 86 3 79:8 42:8 6 86:5 79:5 42-5 99:2 92 16 
» 2 T 87:5 80:8 42-0 7 87:2 76:0 63:0 100:4 100 20 
» 8 » 87:6 80:9 421 7 87:2 76:0 63-0 100:4 100 20 
T 4 T 86:7 80:3 994 7 86:5 19:5 42:5 99:2 92 16 
» 5 T 85:6 80:2 88:4 5 85 5 78:0 44-0 100:1 82 22 
" 6 , 84:1 79:8 988 4 84 0 770 89:0 100°3 84 25 
ji 7 T 83:5 790 26:0 4 88:5 77:5 34:5 100 1 100 20 
» 8 j 83:1 78:8 24:8 4 88-0 74:0 47°0 99-8 104 21 
» 9 5 82:4 18:6 22:0 1 82-0 76:0 83:0 99°2 89 14 
$3 10 T 82:0 78:2 22-0 4 82:0 76:0 33-0 99-2 88 14 
» ll  ,, 81:3 76:7 25:8 à 3 81:5 75:5 92:5 100:2 112 31 
» 12 o'c. midnight 80:6 76:3 28:5 7 80°5 73:0 98:5 99-6 92 20 


twenty-four hours in the season following the rains 
when malaria is prevalent. For these records I am 
indebted to the courtesy of the Director of the 
Government Observatories at Bombay. 

For comparison I have placed opposite each 


The explanation of the manner in which atmos- 
pheric conditions such as the above. produce an 
intermittent fever, with increased destruction of 
red blood corpuscles and enlargement of the Spleen, 
need not be here repeated. It has already been 
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given in the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE of September 1, 1913, with special refer- 


ence to Calcutta, and in previous issues of the 


Journal with special reference to Lahore, Allahabad, 
Madras, Ceylon and Singapore. 





REPORT OF EPIDEMIOLOGICAL SURVEY 
AND INVESTIGATION INTO PROBABLE 
CAUSES OF SICKNESS AMONGST MULES 
ON PLANTATIONS BATH, BLAIRMONT, 
PROVIDENCE AND SPRINGLANDS, 
BRITISH GUIANA. 


‘By E. P. Minert, M.D. 
Assistant Government Bactertologist. 
From the Government Public Health Department, Georgetown, 
British Guiana. 
HISTORY. 


THE first cases appeared to have occurred amongst 
the horses owned by a man named Joseph, near 
Plantation Bath, who lost four or five horses about 
the month of August, 1912, all creole horses and all 
bred locally. 

The next cases occurred amongst the horses 
owned by à man named Ram Persaud in the same 
district, near Plantation Bath, in Séptember, 1912. 


He lost eight horses, at intervals of about a few 


days, out of a total of fourteen animals affected. 


The mules on Plantation Bath appear to have been ~ 


first affected early in October, 1912, during grinding 
operations on the estate; a total of forty-six mules 
were affected, of which thirty-five died during a 
period of about twelve months; the most severe 
cases dying in five weeks and the more chronic ones 
taking as long as six months. 

On Plantation Blairmont the grinding finished in 
February, 1918, and this estate lost three mules and 
two horses out of & total of about eight or ten 
mules and four horses affected, the total number of 
animals on the estate being thirty mules and four 
horses. The sickness started early in May, 1913. 
The mules had mixed freely with the Bath animals 
during the previous six months. | 

At Plantation Springlands eleven mules were 
loaned to Plantation Bath to assisb.in getting off 
the crops of that estate. The mules returned to 
Plantation Springlands about the end of March, 
1918. The first case of sickness occurred about 
April 9, 1913, and of a total of thirteen mules and 
two ponies affected four mules and one pony died. 

At Plantation Providence sixteeri mules were 
loaned to Plantation Bath for three months; these 


animals returned home in March, 1918; the whole . 
being drawn from the mule. 


of these animals were isolated for six weeks after 
their return from Plantation Bath. About May, 
1918, eight animals appeared to be affected and 
were isolated. Of these animals two died in Juns 
and two in July, 1913. 


INCUBATION Pit: 


Very uncertain, but would appeur to be a matter 
of several weeks in most cases. 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[Deoc. 1, 1913 


DESCRIPTION OF DISEASE. 


The accounts of the clinical symptoms given by 
the various observers interviewed tally so closely 
that there can be little doubt as to the identity of 
the disease in each case. The main symptoms 
observed were briefly as follows: Loss of condition ; 
pyrexia associated with a very slow pulse; progres- 
sive angmia ; paralysis of hind legs; paresis of hind 
quarters; weakness; hemoglobinuria in & small 
percentage of the cases (33 per cent. one estate), 
in others it appears to have been transient only. 
The animals gradually became comatose and died 
quietly. No convulsions seem to have been present. 
Jaundice was seldom observed. . Hemorrhages into 
the conjunctiva appear to have been fairly frequent. 
Incontinence of urine was present in a fair propor- 
tion of cases, and several observers noticed that 
after micturition the animals experienced consider- 
able difficulty in retracting the penis, and in some 
cases the rectal mucous membrane after defecation. 
Temperatures taken by me ranged from 98° F. to 
101° F., but I was informed they had previously 
been up to 105° F. 


DURATION OF ILLNESS. 


The more severe cases appear to have proved 
fatal in about three weeks after onset of symptoms, 
but the chronic cases ran a course of six months 
and over before proving fatal. 


MORBID ANATOMY. 


Post- moron examinations have been made in 


. three cases, and. I am indebted to Captain Farrant, 


F.R.C.V.S., for particulars of the two carried out 
by him; they differ in no important particular from 


my own observations. 


The internal organs generally were anæmic, and 


-hemorrhages were present under the pleura, peri- 


cardium and the serous coat of the intestine. The 
kidneys were very pale and anemic, but the 
capsules stripped well; a few hemorrhages under 
capsule. There were hemorrhages under the cap- 
sule of the liver and in one case jaundice was pre- 
sent. The spleen did not appear specially enlarged 
in any case, a few hemorrhages were present under 
the capsule and in the substance also; in one case 


old perisplenitis appears to have been present. The 


brain, spinal cord, cerebrospinal fluid and meninges 
appeared normal in all these cases. In one case 4 


. clot of blood was observed over the optic thalamus. 


MICROSCOPIC AND LABORATORY EXAMINATIONS. 


Fresh blood was examined immediately after 
No Bagerates were 
detected. 

Fresh Brain- squash. —A fair quantity of pigment 
detected in the capillaries. 

Fresh Cerebrospinal Fluid.—Nothing of an abnor- 
mal character detected. 

Stained Spleen-smear.—A large amount of pig- 
ment present, with degenerated red blood cells. 

Stained Blood-slides. —A general anemia, with 
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fair number of polymorphonuclear and large mono: 
nuclear cells present. No flagellates or other pro- 
tozoa detected. $ 
The following investigations were carried out on 
my return to the laboratory :— 
Meningococcus.—Sterile glucose broth inoculated 
with cerebrospinal fluid with aseptic precautions as 
far as possible at time of post-mortem. Subse- 
quently plated out in blood agar plates and colonies 
investigated. The remainder of the broth was cen- 
trifugalized; part of the deposit again plated in 
blood agar; the remainder spread on a glass slide 
and examined by Gram’s stain. The presence of 
Staphylococcus albus only was detected. The Diplo- 
coccus intracellularis meningitidis was not detected. 
Cerebrospinal Fluid.—A quantity of cerebrospinal 
fluid was obtained from the subdural space with a 
sterile pipette and preserved in sterilized normal 
saline. 
Cultivations failed to show the meningococcus. 
Centrifugalized deposit showed the cells. present 
in normal human cerebrospinal fluid only. No 
excess of polymorphonuclear cells detected. No 
menihgococci detected in cultivation or deposit. 
Blood.—About 5 c.c. of blood was drawn off 
during life into sterile sodium citrate solution. 
Direct examination of the fluid failed to show the 
presence of flagellate forms of protozoa. The cen- 
trifugalized deposit suitably stained failed to show 
the presence of a meningococcus, a trypanosome or 
8 piroplasma. Forty blood-smears obtained from 
ten mules showing a degree of pyrexia varying from 
99° F. to 101:59 F. were microscopically examined. 
No trypanosomes were detected. 


PATHOLOGY. 


Portions of brain, spinal cord, spleen, liver, 
kidneys, lung and intestines were preserved in 
sublimate alcohol, subsequently prepared, and sec- 
tions cut in the laboratory for examination. 

The kidneys showed a small amount of cloudy 
swelling in the urinary tubules. The spleen showed 
a large amount of pigment and degenerated blood 
cells present. - | 

The spinal cord appeared normal except for a 
small amount of small round-celled infiltration sur- 
rounding the blood capillaries. No pus cells were 
detected nor meningococci. p pH 

A similar condition was observed. in a section 
taken from the base of the brain. 


Ticks. 


A large number of ticks were removed from 
infected mules. The contents of the intestines of 
several which were gorged with blood were examined 
for flagellates, protozoa, &c. The ticks examined 
were of the sub-family Ixodine (genus Ixodes). 


BririNG FLIES. 


The contents of the intestines from several flies 
caught whilst sucking blood from infected -mules 
were examined as above. The flies examined were 
of the family Muscids (genus Stomozys) and the 
family Tabanide (genus Tabanus). 


SUMMARY. 


The failure to detect the presence of the Diplo- 
coccus intracellularis meningitidis (Weichselbaum), 
together with the normal condition of the cerebro- 
spinal fluid, both as regards the absence of the 
organism and the character of its cellular elements, 
is opposed to the diagnosis of epidemic cerebro- 
spinal meningitis. This conclusion is supported by 
the mieroscopic appearances of the spinal cords and 
brain examined, apart from clinical symptoms, on 
which point I am unable to give an opinion. But 
the history of the outbreak, the varying time be- 
tween exposure to infection and the onset of sym- 
ptoms, together with the marked anemia, and occa- 
sional and transient hemoglobinuria, would seem to 
point to an insect-carried disease of a chronic nature. 
The clinical symptoms closely correspond to the 
disease known as mal de Caderas, and to a lesser 
degree to the disease known as Babesiasis equi. The 
former disease is caused by Trypanosoma equinum 
and is supposed to be conveyed by means of a biting 
fly. The latter disease is caused by the presence in 
the blood of Piroplusma equi, and is conveyed to 
animals by means of the tick. | | 

Unfortunately, I have been unable to demonstrate 
either of these organisms as present, but the failure 
to do so may possibly lie in the fact that these 
organisms are not present in the blood at all stages 
of the disease. : ! | 

PROPHYLAXIS. 


Fortunately in all the above diseases. the prophy- 
lactic. measures are identical, and are briefly as 
follows :— "S 

(1) Isolation of.infected animals. 

(2) Thorough cleaning of stables with crude 
paraffin and subsequent lime-whiting with a lime- 
wash containing an antiseptic (5 per cent. crude 
carbolic acid is suggested). . 

(3) Thorough burning off of infected pastures. 

(4) Adoption of the two or three paddock system 
for segregating subsequent cases that may occur. 

(5) The systematic and regular use of an insecti- 
cide on the animals, especially before crossing pas- 
tures suspected to be infected. 

A suitable wash for animals is as follows :— 

Soft soap $ lb. 
Water dics ; 4 gal. 

Dissolve the soap in the water and add, with 
constant stirring, two gallons crude petroleum or 
paraffin. | 

(6) The harness should be treated with a similar 
mixture.  - 

I beg to tender sincere thanks for assistance in 
this investigation to. W. M. B. Shields, Esq., 
Captain Farrant, F. R.C.V.S., and the managers and 
overseers of the various estates visited. 





SUPPLEMENTARY REPORT ON Mure AND Horse 
DISEASE IN THE COUNTY or BEBRBICE. 
A bay creole gelding was certified by Captain 


Farrant, F.R.C.V.S., as suffering from the disease 
known as mal de Caderas. 
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Blood-smears were taken from a recently infected 
animal during pyrexia, forwarded to the laboratory 
on September 24 and received here September 27. 

On examination these slides show the presence of 
a large number of trypanosomes, which closely 
resemble the description given by Vosges in 1902 
of a trypanosome named by him Trypanosoma 
equinum, and stated to be the cause of the South 
American disease known as mal de  Caderas. 
The principal characteristics of Trypanosoma 
equinum is that the kinetonucleus is extremely 
minute; this peculiarity is present in the specimens 
sent by Captain Farrant. 

The presence of these trypanosomes in the peri- 
pheral blood of animals suffering from the acute 
stages of the disease is, in my opinion, conclusive 
evidence of the disease being undoubtedly mal 
de Caderas. The clinical symptoms have already 
been shown in a previous report to agree with the 
above-named disease in horses, which has been 
described in Argentina and Central South America. 

This trypanosome was discovered by Elmassian, 
and described by Vosges. It can be inoculated 
into laboratory animals. Its mode of propagation 
is not well known, and seems to bear some relation- 
ship to the disease which kills the capybara (Hydro- 
cherus capybara); this animal appears to be the 
reservoir for the parasite. Dogs may be infected 
by eating diseased animals, the infection may then 
be spread to horses and mules. The transmitting 
agent is stated to be a biting fly, either a tabanus 
or stomoxys, or more probably both. 

E. P. Merr, M.D. 





SALVARSAN IN FILARIASIS. 


By Epmunp R. BnaNcH, M.B., Ch.B. 
: Basseterre, St. Kitls, W.I. 


Fon very many years I have been in the habit of 
treating cases of filariasis with different preparations 
of arsenic, giving it after the febrile stages, and 
continuing it on and off for several months. This 
treatment has proved successful in many cases to 
the extent of seemingly making the attacks much 
less frequent. I am, of course, aware that this 
treatment has been used by very many physicians 
with the same result; but no one has claimed to 
have effected a cure by it. 

Arsenic no doubt has suggested itself in the past 
as a likely remedy for filariasis, owing to its well 
established value in chronic fevers and other 
obstinate morbid conditions, and as salvarsan has 
proved to be a most potent form for the introduction 
of arsenie into the human organism in the treatment 
of syphilis and frambeesia, the idea that it might be 
equally useful in filariasis naturally impresses itself 
on the mind. With this idea in view I selected a 
case in the Cunningham Hospital in which the two 
diseases, syphilis and filariasis, occurred together in 
very aggravated forms of long standing. An account 
of this case is to be found in the Report of the 
Vital Statistics for the Presidency of St. Kitts- 
Nevis for the year 1912. I may be excused for 


quoting this case here. ‘‘ Filariasis.—There.is now 
a woman in this hospital who has for several years 
been afflicted with tertiary syphilis in various forms. 
She is also an exceptionally great sufferer from 
filariasis, of which she gets an attack of the usual 
febrile type at least once a month. The calf of her 
right leg used to measure 16 in. in circumference 
when no exacerbation of the disease was present, 
and the calf of the left leg had, under similar cir- 
cumstances, a girth of 13 in. There were also large 
freely suppurating ulcers, two or three in number, 
on the right foot. The negroes call these ‘ tubba 
sores,’ and consider that they keep down the 
increased amount of the interstitial discharge. This 
woman has been getting salvarsan injections for the 
syphilis and has had 10 gr. of the drug. The 
'tubba' sores have dried. There has been no 





Photograph of the Case referred to in the text. 


filarial fever for several weeks, and the circum- 
ference of the right leg has fallen from 16 to 144 in. 
I have observed similar improvement in other 
syphilitie cases treated with salvarsan, which, as 
often happens here, where both diseases are so 
common, were afflicted also with elephantiasis. '' 

From subsequent experience extending over nine- 
teen cases during the last year, I have found the 
following points specially noteworthy :— 

(1) The disappearance after treatment of the 
micro-filarie in the blood. 

(2) The discontinuance of the febrile attacks. 

(3) The healing of ulcers, often of very chronic 
and indolent nature, and large size. 

(4) The reduction, to the extent in some cases of 
many inches, in the cireumference of long-standing 
and monstrous elephantoid limbs. In a few cases 
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where only slight swellings from elephantiasis were 
present these have entirely disappeared. 

(5) The health of the patients in all these cases 
has improved notably from the treatment. As 
many of these have at the same time been sufferers 
from constitutional syphilis, the remarkable im- 
provement in their health could not be attributed 
only or chiefly to the absence of filarial attacks; 
but in other instances, cases, uncomplicated with 
syphilis, have shown very marked improvement in 
their general health from the treatment by sal- 
varsan. 

It must be admitted that there have been some 
disappointments in the results of the salvarsan 
treatment for filariasis. There have been only two 
cases in which I have noted recurrence. In one of 
these cases there were no micro-filarie to be found 
in the blood for three months after the first injec- 
tions. In the first recurrence the febrile attack was 
exceedingly mild, and only a few micro-filarie were 
discovered. A second treatment by salvarsan has 
been resorted to in this case, with no return of & 
filarial attack for the last four months. This case 
has lasted for many years, and is one in which the 
affected parts are monstrous in size and appearance. 
I enclose à photograph of it (vide p. 364). 

It must be remembered that people who live in 
places where filariasis is endemic are constantly 
liable to recurrence from fresh invasions of the 
parasites. 

I take this opportunity of expressing my 
indebtedness to Miss Alice Williams, the Matron of 
the Cunningham Hospital, St. Kitts, for her able 
and zealous assistance in such of these cases as 
were treated in that institution. 





Relapsing Fever in Chiiral.—Smith and Graham 
(Indian Medical Gazette, October, 1913) report on 
an epidemic of relapsing fever in Chitral with an 
account of successful animal inoculations. The 
outbreak, which was of epidemic form, first appeared 
among some remote Kafir villages on the Afghan 
frontier situated at some 7,000 ft. elevation. From 
the account of the villagers this appeared to be a 
disease which was previously unknown among them. 
There were no deaths, and recovery in two or three 
months was the rule, neither was there any history 
of sequele. None of these cases came to hospital 
for treatment, but slides of their blood showed very 
numerous spirochetes of a small type. 

Inoculations of blood were made into young rate, 
the blood being passed into the subcutaneous tissues 
direct and not diluted with citrate. On the third 
day after inoculation spirochetes appeared in the 
blood of all of the three rats injected. The para- 
sites persisted for two or three days, but then 
disappeared and were not found again. The authors 
believe that the success of these inoculations de- 
pended upon the three following points :— 

(1) Young rats were used. 

Ta Species of rat used (Mus raitus) was favour- 
able. | 

(3) No citrate or other chemical was added to 
the blood used in inoculation. 
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A REPORT ON PRACTICAL SANITATION IN 
A DISTRICT OF CEYLON. 


THE interesting and instructive report issued 
(1918) on malaria at the Port of Talaimannar, by 
S. P. James, M.D., D.P.H., and S. T. Gunasekara, 
M.R.C.S., L.R.C.P., should be carefully read by 
those practically engaged in the fight against 
malaria. Mannar is an island off the north-west 
coast of Ceylon, forming part of ‘‘ Adam's Bridge,” 
and the importance of the inquiry is that Talai- 
mannar, in Mannar, is likely to be the port of the 
terminus of the new railway to India from Ceylon. 
The locality has always had an evil malarial reputa- 
tion; it is, in general, not more than 12 ft. above 
mean sea level and mostly consists of a low-lying, 
sandy waste, covered here and there by scanty 
scrub jungle, palmyra groves, and a few coco-nut 
plantations, and throughout the area the subsoil 
water is so near the surface that despite the porous 
nature of the ground extensive tracts become flooded 
during the rainy season and remain so for several 
months. In the district the rainfall varies between 
22 and 55 inches, and severe droughts may alter- 
nate with storms and floods. The variations in the 
meteorological conditions render alternate plenty 
and poverty possible, and the authors draw attention 
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to the fact that ''it is usually the case in the 
Tropies that abnormal meteorological conditions of 
any kind are adverse to the population, and this is 
illustrated in the Mannar district by the fact that 
years of deficient rainfall are years of scarcity and 
hardship, while years of excessive rainfall are years 
of much sickness and mortality." The water 
supply of the district is derived from tanks, hollows, 
and primitive wells, in which fecal pollution is the 
rule. The death-rate compared with the birth-rate 
1s excessively high, but of this later. The cause 
of the sickness and mortality attributed to malaria, 
for between 50 and 60 per cent. of all the cases 
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simplify the possibility of dealing with the malaria 
problem in any district, for where there are many 
known carriers the difficulty and expense of exter- 
minating them is great, whereas when war has to 
be waged against one species only it is materially 
lessened. It must not, however, be imagined 
that because carriers are few the infection of the 
population is necessarily small, for other factors 
enter into the question and perhaps none more so 
than poverty. When a community consisting of 
ill-fed and badly housed people are malarial, the 
effects of malaria are more severe and infection 
once’ contracted persists for a longer time, and a 
state of continual infection, known 
technically as '' residual infection,’’ 
obtains, with the result that a very 
few anopheles suffice to maintain a 
high degree of parasite infection. 
An interesting point noticed and 
proved by the authors is that in 
villages where the population is 
fixed and permanent, the disease 
is chiefly confined to children, the 
spleen rate among the children in 
certain instances amounting to as 
much as 100 per cent. and. the 
parasite rate to 50 per cent., while 
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of sickness are ascribed to malaria or malarial 
cachexia, and to this infection may be ascribed such 
illnesses as those styled pyrexia, debility, dropsy, 
diarrhea, convulsions in infants, &c.; the mortality 
directly due to malaria is stated to be 38 per cent. 
of the whole. October to January is the principal 
rainy season, and shortly after the onset of the 
rains brought down by the north-east monsoon 
malaria commences to increase in virulence, the 
maximum being reached in January and February, 
after which it gradually subsides until it reaches & 
low level in May. The chief proved (and it may 
be the only) carrier of malaria in the district is 
Myzomyia culicifacies, and this fact tends to 
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and this. outbreak among non- 
immunes may arise at a time when 
the number of anopheles are rela- 
tively few. The epidemic therefore 
becomes *' one in which the ‘ human 
factor’ rather than the ‘ anopheles 


factor’ is the chief influence at 
work.” The authors remark that conditions 
of this kind make the problems connected 


with the employment of outside labour in the 
district difficult, prevent colonization, and hinder 
progress generally. To the practical sanitarian, 
therefore, it naturally is suggested that local labour 
in a malarial district recommends itself, even 
although the population may be somewhat enfeebled 
by lifelong exposure to infection, in preference to 
imported non-immune labourers, who are almost 
certain to early succumb to the local malarial 
infection. | 

In addition to general sanitary attention to such 
subjects as the water supply, latrine accommoda- 
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tion, housing, &c., the authors advocate regular 
medical inspection of the coolies at least every 
fortnight. The medical officer should find out those 
suffering from fever, anemia, and enlarged spleen, 
and the men thus affected should be treated in 
hospital; it is a mistake to allow patients suffering 
from malaria to remain in their huts, '' not only 
because to do so is to give many anopheles an oppor- 
tunity of becoming infected, but because, as a rule, 
in such camps the coolies who are ill are not strong 
enough and are too apathetic to prepare their own 
food, and they have no one else to prepare it for 
them.’’ Uncared for cases of this kind add greatly 
to the mortality list. 

The authors give details of the TYPE OF HOUSE, 
which should be at once airy, cool, and protected 
against the entry of mosquitoes, sufficiently sub- 
stantial to resist storms, and proof against white 
ants. The house should be raised from the ground, 
preferably on an extensive plinth of concrete sur- 
faced with cement; this is a most important recom- 
mendation, more especially for India and Ceylon, 
where the bungalows are built on the ground with- 
out elevation or subjacent concrete and the emana- 
tions from the earth penetrate the rooms directly 
through the ill-jointed flooring. The statement 
that ‘‘the whole area of the plinth should be 
utilized for the erection of a large mosquito-proof 
shed, inside which the house proper should be built, "' 
must be the last word in the protection of dwellings 
from mosquitoes. The description of the house is 
so good that it is reported here in detail. '' The 
‘shed’ consists of the following parts: (a) Pillars 
of iron, stone, or wood, erected at the corners and 
along the outer limits of the plinth to support the 
roof; (b) between the pillars a dwarf wall, and upon 
it a framework filled in with mosquito-proof copper 
wire gauze of 18 meshes to the inch; (c) at two 
places in the skeleton walls double doors, mosquito- 
proofed, and both opening outwards. They should 
be made to close automatically (N.B.—It is essen- 
tial to the success of mosquito-proofed houses that 
all doors. should open outwards); (d) a ceiling of 
wood or of asbestos material, resting on and closely 
applied to the top framework and girders in such 
a manner that the roof is completely shut off from 
the remainder of the shed; (e) a sun-proof and rain- 
proof roof, which is ventilated, and of which the 
eaves project as far as possible beyond the frame- 
work and are not provided with gutters—the rain 
dripping from them being allowed to fall into a 
concrete drain laid all round the house; (f) the 
result is a large square mosquito-proof structure 
with walls of mosquito-proof wire gauze, a ceiling 
of wood, and a floor of cement, and the whole 
covered by a roof; (g) all that now remains to be 
done is to reserve a broad space all round inside 
the structure to serve as a verandah, and then to 
partition off the remaining space into rooms. It is 
not necessary for these partitions to be very solid 
structures, and they should be opened wherever 
possible by large arches and windows. Doors to 
the arches are not necessary. It is important that 
no partition should be built which will cut off a 


through draft of air from front to back and from 
side to side of the house. (h) The house should be 
orientated so as to obtain the greatest advantage 
from the winds of the south-west and north-east 
monsoons.”’ DUM: 

The estimation of the relations of the death-rate 
to the birth-rate in almost all British Crown Colonies 
is a question fraught with difficulties; the chief 
being that the population consiste of males out of 
all proportion to the females. In the Crown 
Colonies imported labour is the rule; the wives 
are left at home whilst hundreds or thousands of 
coolies flock to plantations abroad. Ceylon is con- 
stantly invaded by labourers from the mainland of 
India. Hong Kong, Singapore, the African Colonies, 
the West Indian Islands, and Guiana, &c., have 
a population sometimes amounting to ten men to 
one female. When, moreover, a woman becomes 
pregnant she frequently returns to her home to have 
her baby. Statistics gathered in the ordinary way 
from any of the above-mentioned places show 2 
death-rate so disproportionate to the birth-rate that 
it would only require the passage of two generations 
to exterminate the inhabitants. The same applies 
to the region dealt with in the Mannar district of 
Ceylon, and due allowance must be made accord- 
ingly. In 1912, for instance, the birth-rate per 
mille in the Mannar district was 24°8, whilst the 
death-rate per mille is given as 49°5; it is evident 
that some interpretation is necessary to explain how 
the population is maintained at all; and the refer- 
ence to the proportion of males to females in British 
Crown Colonies generally affords a clue to the 
discrepancy. ^. : oue s 

——— Áo . 

Isolation of Typhoid Bacilli from Faces.— 
Browning, Gilmore, and Mackie, writing in the 
Journal of Hygiene, vol. xiii, No. 8, October, 1913, 
describe a method of isolating typhoid bacilli from 
feces by means of brilliant green in fluid medium. 
They find that :— 

(1) Brilliant green exerts an inhibitory effect on 
the growth of bacilli of the coli group commonly 
occurring in feces, which is in general more marked 
than its action on Bacillus typhosus and paratyphoid 
bacilli. " 

(2 By taking advantage of this property of 
brilliant green a method has been devised for 
isolating B. typhosus from feces. The procedure 
adopted is the inoculation of a series of tubes of 
peptone-water medium containing varying amounts 
of brilliant green, ineubating for twenty to twenty- 
four hours, and then the inoculation on a suitable 
solid medium from each tube. 

(8) The reason for employing & series of concen- 
trations of briliant green is that the optimum 
concentration for the growth and isolation of B. 
typhosus varies from case to case, depending prob- 
ably both on the proportion of typhoid bacilli present 


and on the number and character of the accompany- 


ing bacteria as well as on the organic fecal material. 
(4) The method is very easily and rapidly carried 
out. 
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SCHOOL QUININIZATION EXPERIMENTS IN 
THE UNITED PROVINCES.* 


By Major J. D. Grawam, M.B., D.T.M., I.M.S. 
Special Malaria Officer, United Provinces. 


THE various methods of quinine prophylaxis 
employed throughout the malarial world have one 
feature in common—their dependence for success 
upon some degree of discipline or control in the 
community being quininized. Organized communi- 
ties such as jails and asylums, labour under such 
a considerable advantage in this respect that they 
are looked on as eminently suitable for the adoption 
of such measures, with a reasonable assurance of 
their being carried out in their entirety. When, 
however, one comes to deal with the civil com- 
munity at large, the adoption of any scheme of 
prophylaxis on a large scale becomes difficult, if 
not impossible, both from the point of view of 
organization and from that of expense, while the 
results accruing are likely to be uncertain. In the 
civil community, however, the school organization 
comes perhaps nearest in point of discipline to the 
examples cited, and the scholars, while they are in 
actual attendance, can be controlled just as effec- 
tually. The experiment of prophylaxing the 
scholars in a selected number of schools in any 
district has then as desiderata in its favour the 
facts that the community concerned consists of 
children or young adults well organized and dis- 
ciplined during seven hours of each school day, 
who are highly susceptible to malaria, and who 
are, moreover, in process of mental moulding, 
keenly observant, fairly unbiased, and in a position 
to remember any object lessons and perhaps retail 
them at home. 

The first attempt at school quininization experi- 
mentation on systematic lines in the United Pro- 
vinces was made in the district of Muttra by Major 
Robertson, I.M.S., in the rains of 1909, when the 
country was beginning to recover from the heavy 
toll that had been exacted by the epidemic of 1908. 
Muttra had been the worst affected of all the 
districts in the provinces, and the passing of the 
epidemic had left its mark on the bulk of the 
population under ten years, so the huge spleen 
indices, very large spleens, mixed infections and 
relapses were the features of the school examina- 
tions then undertaken. Though Major Robertson 
did not write a report on the experiment, the writer 
understands that he systematically quininized a 
large number of the worst schools during three 
months, and that, at the end of the period, the 
results were regarded as eminently satisfactory, and 
of sufficient value to suggest more detailed experi- 


* Proceedings of the Third Meeting of the General Malaria 
Committee, held at Madras, November 18, 19, and 20, 1912. 
Simla : Government Central Branch Press, 1913. 
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ments on similar lines in the future. Such an 
experiment was undertaken by the author in the 
rains of 1910, in the district of Budaun, a district 
which had suffered severely during the epidemic 
of 1908, and where the district authorities seemed 
specially keen on working at the problem and on 
giving every assistance. The results of this experi- 
ment have been recorded in a '' Report ” addressed 
to Government in February, 1911, and since 
published. 

In this report is recorded a full and detailed 
outline of the whole experiment with the conclu- 
sions arrived at, and, as the report was circulated 
throughout the province, every opportunity was 
given to the different district authorities to digest 
the details, and modify them to suit local require- 
ments if.they felt inclined. The results recorded 
were distinctly satisfactory; but, as the autumn of 
1910 had not a severe malarial incidence, it was 
thought desirable to attempt on similar lines, in 
the autumn of 1911, the quininization of a series of 
schools in two badly affected districts, and the 
districts of Meerut and Aligarh were chosen. These 
districts, which are situated in the Jumna-Ganges 
Doab, are highly canalized areas, well supplied with 
schools, and very accessible, and have shown over 
a long period of years continued heavy mortality 
from endemic malaria, as well as very heavy 
mortality on occasions from epidemic malaria, so 
that they were considered eminently suitable. It 
is with this later experiment that the present paper 
chiefly deals. 

General Arrangements.—In consultation with the 
district officers a typical series of school was 
selected, embracing practically all the district 
climatic peculiarities. Sample head lines of a 
quinine attendance register had been previously 
distributed throughout the schools to be visited, and 
by the time of the author’s arrival, all schools had 
been provided with identical registers in which the 
scholars’ names had been entered class by class. 
These registers showed columns for class number, 
name, sex, age, spleen, general health, dose, dates 
of dosage and remarks. Personal examination of 
every child in every school at the inception of the 
experiment, to note the size of spleen, general 
health, and age, and to fix a prophylactic dose 
calculated on age and physical development, though 
tedious, can rapidly be overtaken in these days of 
motor transit, whilst a similar personal examination 
at the termination of the experiment made the data 
complete and comparatively free from error, which 
they would not have been, had this been delegated 
to subordinates. 

Distribution.—To eliminate as far as possible any 
local bias against the drug, its distribution was 
entrusted to two sub-assistant surgeons, for whom 
a weekly cyclical programme was drawn up, 
embracing the majority of the schools in each 
district, though a few schools because of their in- 
accessibility had to be entrusted to the sub-assistant 
surgeons at district dispensaries, whilst in several 
instances district sanitary officers assisted. In this 
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way the general accuracy of the tabulated results 
was ensured, whilst each school was able to be seen 
twice weekly in 1911, a factor of some importance. 

Quinine.—Quinine in the form of the sulphate 
in 1910, and of the bisulphate in 1911, was issued 
throughout all the experiments in uncoated tabloids 
of 4, 2, 8 and 5 gr., given dry, and washed down 
with water, and was swallowed without difficulty. 
The stock was kept in the 1910 experiment with 
the Civil Surgeon of Budaun, but in 1911 with the 
respective District Board Secretaries of Meerut and 
Aligarh, and was issued as required (usually weekly) 
to the distributors. Throughout the whole period 
very few cases of intolerance were reported, and 
conscientious objectors, though they existed and 
were respected, never established cases really 
worthy of consideration. | 

Dosage.—The question of dosage, the crux of any 
prophylactic experiment, was necessarily experi- 
mental, and was fixed as low as possible, and in many 
cases too close to the borderland of inefficiency. 
The adult dose was fixed at 18 gr. A useful method 
was evolved of adding 4 to the age and making this 
the denominator of a fraction, the numerator of 
which was the age. Thus for a boy aged 6, the 
fraction of the adult dose was $ + 4— ,° or 8, or 
about 10 gr. weekly. This was given irrespectively 
of evidences of malarial infection, such as enlarged 
spleen, general appearance or history. In the 1910 
experiment single weekly doses and bi-weekly doses 
on successive days and on intervening days, with 
8, 9, 10, 12, 15, 16 and 20 gr. weekly were tried, 
giving in all eleven bases of dosage; but in practice 
this was found by its multiplicity to confuse the 
issue. Accordingly, in the 1911 experiments, the 
weekly scale was limited to 12, 18 and 20 gr., and 
was given twice weekly either on successive days 
or with intervening days, giving in all five bases of 
dosage. 

Girls’ schools, which had been included in 1910, 
were excluded in 1911 because of the unreliability 
of the registers and the irregular attendance. The 
test extended over the three fever months, August, 
September, and October, and into November in one 
case, the final examination being concluded when 
the distribution had ceased. 

Throughout the 1910 experiment. continuous 
weekly blood examination of proved gamete carriers 
was attempted, and gave some interesting informa- 
tion; but owing to paucity of gamete infections in 
1911 it was abandoned. Local conditions were, 
however, considered much more in the 1911 experi- 
ment than previously in arranging the programme 
of schools, and also influenced to some extent the 
basis of dosage. This was attended with benefit. 

The choice of schools in both Aligarh and Meerut 
was influenced to some extent by a perusal of the 
malaria intensity figures for thirty-two years of the 
rural circles of the districts, and the schools in both 
districts assort themselves into four groups :— 

(a) A Khadir group. 

(b) A canal or riverain group. 

(c) A road group (2 miles at least from canals). 

(d) A town or city group. 
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It is obvious that dosages only just sufficient to 
influence a group such as the city group would be 
hopelessly insufficient to prophylax effectively a 
group like the Khadir group, when it is remembered 
that the spleen indices of the two areas might vary 
between 5 per cent. and 60 per cent. An attempt 
to cope with this was made by putting all such 
highly endemic areas on the high scale of 18 or 20 
gr., while the town group were kept on the lowest, 
12 gr. In this way results were found to work out 
very uniformly. 

The results obtained in the three districts were as 
follows :— 

In Budaun in 1910, 54 schools with 2,881 
scholars showed a decrease of spleens due to com- 
plete disappearance as measured by palpation of 
58°4 per cent.; a control of 247 non-quininized boys 
enrolled after the experiment had begun showing 
30 per cent. of spleens in November at a time when 
the quininized showed 7:6 per cent. 

In Meerut in 1911, 45 schools with 2,648 scholars 
showed a decrease of spleens due to complete dis- 
appearance of 48:8 per cent.; a control of 702 non- 
quininized scholars enrolled after the experiment 
had begun showing 15 per cent. of spleens in 
November at a time when the quininized showed 
1'Ó per cent. 

In Aligarh in 1911, 48 schools with 8,254 scholars 
showed & decrease of spleens due to complete dis- 
appearance of 56:8 per cent.; a control of 1,029 
non-quininized boys enrolled after the experiment 
had begun showing 16:8 per cent. of spleens in 
November at a time when the quininized showed 
7'8 per cent. 

Briefly the spleen rate of the non-prophylaxed 
boys in November was practically the same as was 
that of the scholars in July, while the prophylaxed 
boys showed a reduction by complete disappearance 
of about 50 per cent. This happened with every 
basis of dosage, even though only a percentage vary- 
ing from 79°7 to 88°3 of the available quinine was 
consumed. 

Twelve grains in the city were found to produce 
much the same percentage of reduction as did 18 
and 20 gr. in the canal and Khadir schools, i.e., 
the proportionate reduction was much the same in 
all By grouping the schools according to proximity 
of spleen indices in periods of ten units each—i.e., 
schools with spleen index from 0 to 10, 10 to 20, and 
so on—one can contrast the dosage effects in com- 
parable schools, and this shows that 18 gr. bi-weekly 
** intervening,” and 20 gr. bi-weekly ‘‘ intervening.’ 
are the most successful; but, as already pointed 
out, too much reliance should not be placed on any 
deductions one is tempted to make regarding 
efficiency of individual dosages, though the figures 
indicate that such doses as 18 and 20 gr., when 
employed under moderately severe endemic con- 
ditions, are of unquestionable utility in the reduction 
of individual enlarged spleens, when gauged by 
numbers sufficiently large to exclude numerical 
fallacies. | 

Dosage in Relation to Fever Incidence.—The in- 
fluence of different dosages on fever incidence is 
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another of the primary tests which enable one t» 
estimate the success of the prophylaxis. The per- 
centage number of cases in which fever occurred 
during the exhibition of the drug will more than 
represent the measurement of failure to prophylax. 

In Buduan, in 1910, failure to prophylax occurred 
in 10:6 per cent. of the pupils when 80:1 per cent. 
of the doses were consumed. In Meerut, in 1911, in 
8 per cent. of the pupils with 81:83 per cent. of doses 
consumed, and in Aligarh, in 1911, in 9°4 per cent. 
of the pupils when 76:5 per cent. of doses were con- 
sumed. 

In this connection one must allow for:— 

— (a) Previous latent infection. 

(b) Irregular consumption of dosage. 

. (c) Defective diagnosis. As pointed out recently 
by Ross and Thomson in connection with their 
enumeration experiments, it can hardly be accepted, 
in the absence of accurate enumeration observations, 
that apparent rises of temperature during a period 
of. quininization are necessarily relapses or even 
malaria, and this factor alone would go towards 
diminishing the apparent failure. 

The point elicited, however, by the figures is that 
the author was. sailing near the border line of in- 
efficient prophylaxis, and further, that the more 
thorough the administration the less was the fever 
incidence and spleen development. In estimating 
the relative values of individual dosages, 18 and 
20 gr. bi-weekly ‘‘ intervening ’’ would appear to 
give the best results, and this, too, when applied 
to the severely affected riverain, canal and Khadir 
areas. As had been repeatedly pointed out, it is 
premature to argue efficacy of a particular dosage 
over others, when local conditions vary so greatly. 
A careful study of the available figures brings out 
clearly the necessity for graduating doses according 
to locality, and so making the prophylaxis less 
empirical. In the Meerut district a 12-gr. dosage 
in the towns does apparently what an 18-gr. dosage 
does in the Khadir and riverain tracts. It would 
naturally be expected that an 18-gr. dosage would 
do more in the towns than a 12-gr. dosage. The 
present tests do not touch this, however, but the 
figures prove that all dosages are efficacious when 
exhibited intelligently. 

Bloods.—In Budaun in 1910 the careful weekly 
examination of gamete carriers during the exhibi- 
tion of the drug disclosed three conditions : — 

(1) Gametes or other forms are found right 
through the fever season, even in cases where no 
absences are recorded, i.e., where all the quinine 
available has been consumed. This is especially 
marked in malignant infections. 

(2) Several infections, mostly . benign tertian, 
seem to be controlled from the commencement, and 
to remain so till the end, even in spite of absences, 
and therefore diminished quinine consumption. 

(3) Original infection is more or less controlled, 
but has a second infection, probably a reinfection, 
grafted on to it during the fever season. 

Curiously, recurrence of old infection does not 
always seem to vary inversely as the number of 
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doses as one would expect, but other factors, such 
as the general health, degree of infection, the 
amount of the dose, all enter ‘in to complicate the 
issue. | 

In Meerut and Aligarh in 1911, regular observa- 
tion of the blood of gamete carriers on the above 
lines was found impracticable. Though these 
schools showed spleen rates varying between 8:6 
and 69°2 per cent., and 8:1 and 56:7 per cent., 
respectively, the blood infections: discovered were 
few. Meerut showed 18:4 per cent. in July and 
1:9 per cent. in October; Aligarh, 8°4 per cent. 
in August and 1 per cent. in November-December. 
The malignant parasite predominated. There is 
every sign that, despite the rainy season, not only 
did recrudescence not take place in the majority 
of latent carriers, but that actual infections also 
decreased, and it is more than likely that the 
quinine exhibited helped towards this result. 

Evidence of Temporary Immunity.—Reference to 
school registers shows that the percentage absence 
due to fever, after quinine distribution ceased, was 
much greater than it was during the test—indicating 
that a degree of temporary immunity existed during 
the test. 

Size of Spleen.—In the non-quininized scholars 
seen in November, the fresh spleens noted were 
proportionately larger than were those in the 
quininized scholars (t.e., the increase in the non- 
quininized was greater than that in the quininized. 

Teachers and Staff.—As the teachers form an 
adult community comparable in regard to age in all 
three experiments, they have been considered 
together. Five hundred and ten teachers in the 
three experiments consumed 92:6 per cent. of the 
available quinine, and showed only sixteen c&ses 
of fever, four of whom developed slight spleens. 
The average dose received was 14:1 gr. in Budaun, 
18:2 gr. in Meerut, and 16:7 gr. in Aligarh. The 
figures show a high degree of prophylaxis. 

Cost.—The expenditure involved in such experi- 
ments is & practical point which very often must 
decide for or against its adoption. The working 
expenses of Budaun in 1910, inclusive of the pay 
and travelling allowances of the special distributors, 
were approximately Rs. 1,168, or 6:5 annas per 
head ; Meerut cost Rs. 1,360, or 6'2 annas per pupil: 
Aligarh, Rs. 1,725, or 7 annas per pupil. In all 
these instances the expenditure could be reduced 
to about one-half by depending on loca) distributors 
entirely ; but in the tests the employment of special 
men for the purpose was valuable as ensuring 
increased accuracy of work. In the three experi- 
ments the District Boards supplied funds up to a 
certain amount, beyond which Government made 
a grant; but the fact that séveral Distriet Boards 
have since and are at present financing their own 
programmes, bears out the author's contention, 
that, practically, the cost can be reduced to one- 
half that given, or roughly, to about 9:5 annas per 
pupil for the fever season. . - 

Other Potnts.—It would be helpful in new dis- 
tricts first to ascertain the malarial conditions, both 
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from malaria intensity figures, if available, and by 
a perusal of local statistics, and in this way varia- 
tion of dosage to suit locality could be made pos- 
sible. As a rule 18 gr. should be the minimum 
weekly dosage for the adult male community, and, 
given bi-weekly with intervening days, it seems to 
afford the best results with the least disturbance ; 


but, as a working rule, smaller doses could be given 


in large towns and dry areas away from canal irriga- 
tion. Registers should always be kept, as the mere 
fact of having a register makes the distribution 
appear part of the school curriculum, and ensures 
more care being taken over it. 

Objects.—The author classes the objects of guch 
a crusade under several heads. 

(1) Educative Value.—To an active boy nothing 
can well be more impressive than an untreated 
attack of fever, which lays him low for several days, 
weakens him, and keeps him from his games and 
from school. 

What must be the effect on a group of boys, all of 
whom are being quininized with success, when they 
see one of the class who has consistently refused the 
weekly dose, or who has been absent so often as 
to have received little or no prophylaxis, suddenly 
struck down or suffering severely from fever while 
they escape; yet this objeet-lesson time and again 
was demonstrated in class after class of the various 
schools. 
often came to associate frequent absence with 
indifferent prophylaxis and regular attendance with 
systematic dosage. Moreover, the illness of such 
boys must have formed a subject for common. 
gossip both at home and in the play-ground, thus 
impressing the family circle with the value of the 

The testimony to the increasing regularity 
of the attendances of the children in the rains since 
the tests were inaugurated was almost unanimous 


on the part of both teachers and parents whom the: 


writer saw, and quinine and this regularity were 


placed in the relation of cause and effect, with some: 


justification, by most of them. 
(2) Prophylactic and Destructive Aspects. — Fresh 


infection or reinfection is thus prevented and 
from latent carriers of infection are 


the risks 
diminished. l 

(3) Dosage and Therapeutic Aspect.—Information 
regarding the variations of dosage which appear 
most efficacious and the local conditions requiring 
that these doses should be modified, is thus accumu- 
lated for future guidance, while the direct effect on 
actual infection by diminution of splenic enlarge- 
ment and increased standard of general health is as 


important a consideration for chidren: as it is for 


adults. 

Applicability.—Any scheme on lines similar to 
those described can be initiated locally without 
such detailed examination as was made in these 
tests, and, with the help of the district authorities, 


can be run by an intelligent assistant surgeon or 


district sanitary officer, while the transition from a 
free issue of quinine in the first year, to, in ‘the 
adong year, a nne register, dor enrolment: on 
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So marked was it that the masters very 


which a small inclusive charge for the season could 
be exacted, is comparatively easy. This is all in 
progress at the present moment. Thus, in 1911, 
Budaun on its own initiative, after the success of 
1910, carried through a similar experiment, when 
& proportion of the cost was borne by the scholars 
and the remainder by the District: Board, and the 
register enrolment was actually greater than in the 
year of the test experiment, 1910. Budaun is 
agàin doing the same in 1912. 

In. addition, Meerut in 1912 is running a ids 
experiment with 5,561 boys and 199 teachers, the 
greater proportion of the cost of this quinine being. 
recovered from the boys by a small fee for enrol- 
ment on the quinine register. No compulsion is 
being used. Another feature of the Meerut experi- 
ment this year is a graduated scale of dosage to. 
meet the potentialities of different localities. This 
has been circulated to all headmasters throughout 
the district, and, as the distribution is in the hands. 
of the masters, an attempt has thus been made to. 
get at Khadir and outlying schools which would 
otherwise be beyond a special distributor's help. 
The energetic Secretary of the- District Board in 
Meerut is responsible for this innovation. . Aligarh. 
and. Muzaffarnagar are also carrying out register 
distribution on systematic lines this year at their 
own expense; while three other districts are running 
modified experiments. The popularity of these 
measures in severely affected tracts is undoubted; 
as on several occasions requests were made to have 
the distribution continued for another month after. 
the date fixed for the completion of the test.  - 

Conclusion.—It will thus be seen that as sickness. 
from malaria is among the most frequent causes of 
irregular school attendance in the rainy season, that’ 
as with reliable uncoated tablets of quinine one has 
an elegant and exact means of administering ‘a 
preventive and curative, that as during 1910 and 
1911 its feasibility was demonstrated in three. care- 
fully applied tests, school quininization, as a general 
méasure, has now passed the experimental stage, 
and the principle of its applicability for all district 
schools of the United Provinces of India and simi- 
larly affected areas. during the rainy and fever 
season should now be: accepted. That many dis: 
tricts may require less than others, and in some 
years none at all, is quite intelligible; but, once the 
principle has been accépted, individual districts, 
with the expert advice of their Civil Surgeons and 
others, could easily determine how far the principle 
should be applied. 

The details of these. Sapori ‘should not blind 
district authorities to the fact that the mechanism 
is neither complicated nor expensive, that it can and: 
has been conducted by district authorities for an 
entire season without any outside help, and that 
to obtain from it the maximum of benefit con- 
tinuity from year to year in the same district is 
requisite. 

ae is ‘is a most valuable and instructive paper 
and should be carefully studied by workers in other 
parts of the world as well as in India.] . 
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C. A., male, Filipino, aged 27, admitted to the 
San Lazaro Leper Hospital May 29, 1909. On 
admission the case presented thickened reddish 
spots on the nose and thickening and discoloration 
of the lobe of the right ear. Smears made from 
the lesions were positive for leprosy bacilli. Begin- 
ning August, 1909, he received vaccine treatment at 
intervals for one year, but apparently there was no 
change in his condition during this period. From 


QUARTERLY REPORT OF BUREAU OF 
HEALTH FOR THE PHILIPPINE ISLANDS. 
SECOND QUARTER, 1918. 


By Vicror G. Heiser, M.D. 


Director of Health; Surgeon, United States Public Health 
Service. 


In the above report it is stated that during the 


week ending April 26, 1913, there was a sharp in- 
crease in the number of plague cases reported in the 
city of Manila. Four deaths occurred within a period 
of seventy-two hours. These cases were reported from 
334 Calle Padre Rada, 1,419 interior Calle Dagupan, 
1,364 Calle Sande, and 642 Calle Ilaya, respectively. 
On further investigation it was ascertained that all 
of these deaths occurred in persons who worked in 
a silversmith’s shop at 1,864 Calle Sande. They 
were all.empoyed on the first floor, which was of 
cement. Ordinarily such construction would be re- 
garded as rat-proof; but, owing to openings being 
found near the sides which resembled rat holes, and 
cracks across its surface, it was deemed advisable 
to tear out the floor, which was done, and several 
mummified rats were found underneath it, the death 
of which was probably due to plague, although this 
fact could not be definitely established. It was 
then deemed advisable to inquire into the health 
condition of the remaining persons who worked at 
this shop. This resulted in finding an employee at 
1,492 interior Calle Dagupan with malaise, headache 
and fever. He was transferred to San Lazaro 
Plague Hospital, where soon after admission many 
of his glands became palpable. A definite diagnosis 
of plague was made, which was afterwards con- 
firmed by autopsy. The foregoing experience illus- 
trates in a striking manner the intimate relationship 
which exists between rat and human plague and that 
so-called rat-proof construction must be kept in good 
repair. In this instance there is reasonable ground 
for believing that after the rat host of the fleas had 
died the fleas made their way through the cracks 
in the cement floor and attacked the workers in the 
shop. In view of the fact that Javanese observers 
have reported that ants attack fleas, it may be of 
interest to state that there were large numbers of 
ants found under the cement floor. But as ants 
are almost invariably found near decaying animal 
matter, the dead rats may have attracted them. It 
is also of interest to note that these human cases 
occurred in a district which was reported a month 
previously as showing a decided increase in the 
percentage of rat infection. Infected rats are still 
being found in this section, but as there have been 
no plague cases since April, it is reasonable to infer 
that the anti-plague measures have been successful. 

There were nine cases of plague during the quar- 
ter, of which seven died. 


APPARENT CURES OF LEPROSY. 


On June 11 there were released from San Lazaro 
Hospital two persons who were formerly afflicted 
with leprosy and have now been pronounced free 
from the disease. 


September, 1910, to November, 1910, he took crude 
chaulmoogra oil by the mouth, beginning with daily 
15-drop doses and by November reaching 60 drops 
per day. The oil was given three times daily in 
divided doses. From November he received hypo- 
dermic injections of the following mixture :— 


Chaulmoogra oil .. . 60 c.c. 
Camphorated oil ... 60 c.c. 
Resorcin 4 grm. 


Mix and dissolve with the aid of heat on 
a water bath, and then filter. 


. The foregoing mixture was given as follows : — 


2 c.c. every 8 days. 
5 cee. , 8 ,, 
10 c.c. , 8 ,, 


As this large dose was being borne badly it was 
reduced to 5 c.c., which amount was injected every 
eight days from February to May. There was 
apparently no change in his condition at the end of 
the year following the vaccine treatment. During 
the treatment with crude chaulmoogra oil by mouth 
there was some improvement in his condition. This 
improvement continued during the time that hypo- 
dermic injections were given, and on May 6, 1911, 
all the lesions above described had disappeared and 
it was impossible to demonstrate the leprosy 
bacillus. All treatment was then discontinued for 
a period of one year, during which time he remained 
negative microscopically. From August, 1912, to 
June, 1913, 2 c.c. were given every ten or thirteen 
days until the time of discharge. 

The second case was that of G. A., a Filipina 
woman, aged 22, admitted to the San Lazaro Leper 
Hospital on January 7, 1910. She had a generally 
suffused countenance and small red macules on the 
cheeks, forehead, and chin. Scrapings from these 
lesions were positive for leprosy bacilli. Vaccine 
treatment was begun January 15, and continued for 
a period of five months. At the end of the first 
month there was apparently no improvement in her 
condition, and crude chaulmoogra oil was given by 
mouth in ascending doses. The initial dose was 
90 drops per day and had reached 300 drops at the 
end of four months. At the close of this period 
there was some apparent improvement, but the oil 
was no longer borne well, and the chaulmoogra oil 
mixture mentioned in the previous case was adminis- 
tered. For the first month 1 c.c. was injected into 
the buttocks every eight days. The next month 
10 c.c. was injected every four days. Then one 
dose of 15 c.c. was given. After that 5 c.c. 
was injected every six days. By May 6, 1911, 
there was a great improvement in her general 


During November 
" December 
vi January 
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appearance and she was microscopically negative 
for leprosy. During September, 1911, all treatment 
was discontinued for one year. Beginning June, 
1912, 2 c.c. was injected every eight days. Micro- 
scopical examinations were made at frequent inter- 
vals and always with negative results. On June 11, 
the date of her discharge, all macules had dis- 
appeared, but there was still some suffusion of the 
countenance. 

It is not known whether the vaccine treatment 
had any influence in these cures. It may be said, 
however, that there are a number of other cases 
at San Lazaro Leper Hospital and at the Culion 
Leper Colony that have been negative for nearly 
two years which presented more marked lesions 
than those already discharged, and yet they received 
only chaulmoogra oil, no vaccine being employed. 

Apparent cures have been reported from time to 
time in the past from San Lazaro Hospital, but 
unfortunately all such cases relapsed or died from 
some intercurrent disease soon after they were 
negative for a period of one year. The cases now 
reported have been negative for a period of two 
years, and there seems to be ground for hope that 
the results may be more permanent. 

As soon as the favourable results became gener- 
ally known among the lepers there was a great 
demand to take similar treatment, and many hun- 
dreds are now taking chaulmoogra oil in some form 
or other. 

Owing to the long period over which the oil must 
be taken and the nauseating effect when given by 
mouth, experience has shown that few have the 
hardihood to take the treatment faithfully over a 
prolonged period. 

Up to the present time the results have not been 
such, Heiser believes, as to warrant the belief that 
a specific for leprosy has been found; but it is 
thought that if adequate funds were available for 
the opening of a laboratory for the study of this 
leprosy treatment, and an attached hospital provided 
which had facilities for making accurate observa- 
tions, at least a way has been indicated which might 
eventually lead to success. In order that too great 
hopes may not be aroused by the present cures, it 
should be remembered that in the experience of 
the Bureau one leper has apparently recovered 
spontaneously—that is, without any treatment 
being administered—and that for a period of over 
a year now there have been twenty patients placed 
under the treatment mentioned above, but only a 
few of them have shown any signs of improvement. 


el 


THE FUTURE or TROPICAL AMERICA.—The Tropical 
Exploitation Syndicate, Ltd., 28, Mincing Lane, 
E.C., have recently published a brochure on the 
future of tropical America. This clearly shows how 
the opening of the Panama Canal will benefit and 
improve all the States and Islands lying within its 
immediate range. The brochure is very well illus- 
trated with excellent photographs, and should prove 
useful as a means of educating the laity in general. 
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Motes and ews. 


MEDICINE IN ANCIENT EGYPT. 
AN EARLY PRESCRIPTION. 

PRorEsson ELLIOTT SMITH, in a lecture on 
October 30, 1913, before the Royal Society of 
Medicine, on '' The Contributions of Ancient Egypt 
to the History of Medicine,” said that the influence 
of mummification upon the history of medicine had 
been most profound, for the practice of embalming 
prepared the popular mind to permit the practice 
of human dissection. The  Egyptians took no 
advantage of that training, but the Greeks did, and 
thus laid the foundations of true anatomy. In the 
past twenty years a number of new documents 
dealing with medicine had been discovered, and 
one which had never been published was as early 
a medical document as had ever been found. Pro- 
fessor Smith showed on the screen a copy of the 
papyrus in question, which dated back to 2000 B.c. 
The prescription was for the treatment of a man 
suffering from acute mania, and it explained that 
its purpose was to weaken a strong man's struggles. 
There was no malicious intent, it was added, in 
weakening him, but it was done for his good. The 
prescription contained fourteen different ingredients, 
which were to be made into an ointment. The 
patient was to be anointed fifteen times every day 
until he was calm. 

Professor Smith stated that during his experience 
in Egypt he had examined 20,000 bodies. Some of 
the prehistoric bodies dating back sixty centuries 
were in a marvellous state of preservation, and 
even blood-stains could still be seen. He had dis- 
covered splints which went back to the time of the 
Pyramids. In the earliest cemetery ever excavated 
in Egypt they found that all the men had been 
circumcised. In the whole of his Egyptian experi- 
ence he had found only one case of real gout, and 
one instance of leprosy, dating back to the early 
Christian period. During his first year's work he 
never saw the slightest trace of tubercle, but since 
then & few instances had been found, and they had 
now accumulated ten cases of evidence of tuber- 
cular disease. Only three cases had cropped up 
which could by any stretch of the imagination be 
described as syphilitie. If syphilis really existed 
in ancient Egypt, they had not yet seen any definite 
traces of it. 





——— 
AN APPRECIATION. 

IN referring to the recent death of Dr. W. H. 
Langley, Principal Medical Officer of Southern 
Nigeria, the Acting Administrator stated in the 
Government Gazette that, apart from great services 
Dr. Langley has rendered to West Africa as Deputy 
Principal Medical Officer in Northern Nigeria, as 
Principal Medical Officer of the Gold Coast Colony, 
and recently as Principal Medical Officer to 
Southern Nigeria, he can well be said to have 
endeared himself, by charm of manner and quality 
of mind, to all with whom he came in contact, 
whether officials or non-officials, throughout West 
Africa. 





RETIREMENT OF DR. R. M. FORDE. 


Dr. R. M. Forpe, Principal Medical Officer, 
Sierra Leone, is about to retire from the Colonial 
Service, which he entered as an Assistant Colonial 
Surgeon of the Gold Coast Colony in the year 1891. 
Dr. Forde has had a wide experience of the West 
Coast of Africa. He was on special service with 
the Anglo-French Boundary Commission in the year 
1892, and served as Medical Officer of the Special 
Mission to Kumasi during 1894-5. In the latter 
year he proceeded to the Gambia as Colonial 
Surgeon, and was promoted Principal Medical 
Officer of Sierra Leone in the year 1907. He re- 
ceived the thanks of the Secretary of State for the 
Colonies ‘for his researches into human trypano- 
somiasis. | 


m ——— M 


THE SOCIETY OF TROPICAL MEDICINE 
e AND HYGIENE. 


AT a meeting of the Society of Tropical Medicine 
and Hygiene, held at 11, Chandos Street, Cavendish 
Square, London, W., on Friday, November 21, 
1918, at 8.30 p.m., the following candidates were 
elected Fellows: Catherine E. Anderson, M.D., 
Colombo; Richard F. La Brooy, L.R.C.P.Edin., 
Ceylon; Michael Elmassian, M.D., Paris; Haldane 
C. ‘Gilmour, L.R.C.S. and P.; London; Victor 
Godinho, M.D., San Paulo, Brazil; S. T. Gunase- 
kara, M.R.C.S., Ceylon; George Hay, L.R.C.P. 
and S., Ceylon; L. Fabian Hirst, M.D., Colombo; 
Alexander J. Mackenzie, M.B., S. Rhodesia; H. 
S. McCulloch, M.B., London; Professor Erich 
Martini, M.D., Wilhelmshaven; Lieut-Col. Oliver 
L. Robinson, M.R.C.S., R.A.M.C.; George W. Van 
Twest, L.R.C.P. and S., Ceylon; Lieut.-Col. E. 
Wilkinson, F.R.C.S., I.M.S., Caversham. 


i —— ————— 


Reviews. 





PracricAL. BACTERIOLOGY, BLOOD WORK AND ANIMAL 
PARASITOLOGY, INCLUDING BACTERIOLOGICAL 
. Keys, ZootocicaL TABLES, :-AND EXPLANATORY 
CLiNICAL Notes. By E. R. Stitt, A.B., Ph.G., 
M.D. Third Edition, Revised and enlarged 
with 4 plates and 106 other illustrations con- 
taining 513 figures. London: H. K. Lewis, 
186,.Gower Street, W.C. 1913. | 


The appearance of a third edition so soon after 
that of the second indicates clearly the value 
of this little work. The present edition brings the 
subject up to date, but the material that has had 
to be added has been so considerable that, even by 
the use of a smaller type for many of the paragraphs 
and by increasing the number of lines on each page, 
the total increase in the book works out at 65 pages 
more than that of the second edition. In the 
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revision of the chapter on Protozoa the author 1s 
greatly indebted to Minchin's recent work on tho 
Protozoa and in those relating to Arachnoids and 
Insecís to the very practical volume of Colonel 
Alcock, entitled ‘‘ Entomology for Medical Officers. '' 
The illustrations have been added to, and many, 
which did not seem to bring out sufficiently details 
of anatomy, have been replaced by others more 
satisfactory in that respect. The book, as already 
stated in previous reviews, can be thoroughly 
recommended to all students of tropical medicine. 


COMPENDIUM OF THE PHARMACOPCIAS AND FORMU- 
LARIES (OFFICIAL AND UNOFFICIAL), WITH PRAC- 
TICAL AIDS TO PRESCRIBING AND DISPENSING. 
By C. J. S. Thompson. Fourth Edition. 
London: John Bale, Sons and Danielsson, 
Ltd., 88, Great Titchfield Street, W. 


The compendium has now reached its fourth 
edition. It wil be found most useful for those 
prescribing and dispensing their own medicine. It 
forms a handy pocket-book for medical practitioners, 
pharmacists and students, and should be in the 
hands of all. 


SYNOPSIS OF MipwirkRy. By Aleck W. Bourne, 
B.A., M.B., B.C.Camb., E.R.C.S.Eng. Bris- 
. tol: John Wright and Sons, Ltd. London: 
Simpkin, Marshall, Hamilton, Kent and Co., 
Ltd. Toronto: The Maemillan Co. of Canada, 
Ltd. 1913. | 


A useful little work, the objects of which are 
explained in the preface. The author there states 
that he has written his handbook in order to set 
the principal points of obstetries before students 
preparing for qualifying midwifery examinations in 
a simple and concise manner. . LE C 

The book serves as a useful supplement to, and 
not as a substitute for, the ordinary text-books. 
l'or. meu preparing for examinations it will be found 
most useful as a means of rapidly revising the 
subject as a whole. T l | mE 

It should serve also as a vade mecum for men 
abroad who may not have the chance of consulting 
the ordinary text-books, and who may wish at times 
to refer to different points in the subject.. 


London : 
Pp. 175. 


Sciatica. By Dr. Wm. Bruce, LL.D. 
Bailliére, Tindall and Cox. 1918. 
Price 5s. net. 


Those who are not already acquainted with Dr. 
Bruce's ‘‘ theory '' of sciatica would do well to read 
his book on the subject. It is the only attempt we 
have in all our literature to remove from this tire- 
some complaint the shroud of ignorance which has 
cloaked its cause and tended to place its treatment 
in the hands of unqualified curers of any or all 
diseases. Dr. Bruce draws attention to the part 
played in sciatica by hip-joint ailments, and the 


—— 
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writer can confirm all Dr. Bruce maintains as to the 
relationship. | 


PREVENTIVE MEDICINE AND HYGIENE. By Milton 
J. Rosenau, Professor of Preventive Medicine 
aud Hygiene, Harvard, &c. With chapters upon 


'' Sewage and Garbage,” by George C. Whipple, 


Professor of Sanitary Engineering, Harvard. 
'* Vital Statistics," by Cressy L.. Wilbur. 
'' The Prevention of Mental Diseases," by 
Thomas W. Salmon. New York and London: 
D. Appleton and Company. 1918. 


This work is & very valuable contribution to the 
subject of modern hygiene and sanitation. It will 
be found of the greatest use by students of tropical 
medieine and sanitation, as well as by those work- 
ing at home, because it deals fully and accurately 
with the prevention of diseases, such as cholera, 
dysentery, ankylostomiasis, insect-borne diseases, 
undulant fever, leprosy, kala-azar, &e.  Descrip- 
tions are also given of fleas, rats, ticks, lice, bed- 
bugs, and other noxious insects. The second 
section of the work deals with immunity, heredity, 
and eugenics, the third section with foods, the 
fourth with air, the fifth with soil, the sixth with 
water, and the others with sewage disposal, vital 
statistics, and disinfection. 

The book is well printed, is handsomely illus- 
trated, and should form a useful text-book and book 
of reference. 


Mauarta: Etiorocy, PaTHOLOoGY, DiaGNosis, Pro- 
PHYLAXIS AND TREATMENT. By Graham E. 
Henson, M.D., United States Army (Non- 
active List), with an introduction by Charles 
C. Bass, M.D.,: Professor of Experimenta] 
Medicine, Tulane University. Twenty-seven 
illustrations. London: Henry Kimpton, 263, 
High Holborn, W.C. Glasgow: Alexander 
Stenhouse, 40 and 42, University Avenue. 
1918. | |. 


There is not much room at the present day for 
further books on the subject of malaria, but 
nevertheless this little work on malaria by Henson 
wil be found useful. The subject is dealt with 
in nine chapters, as follows: Chapter I, General 
Considerations; II, Etiology : The Malarial Parasite; 
III, Etiology: The Malaria-carrying Mosquitoes; 
IV, Etiology: Other Factors; V, Pathology, Com- 
plications, Sequele, Prognosis; VI, Diagnosis; VII, 
Latency, Recurrences, Chronicity; VIII, Prophy- 
laxis; IX, Treatment. 


CLINICAL SURGICAL DIAGNOSIS FOR STUDENTS AND 
Practitioners. By F. de Quervain, Professor 
of Surgery, University of Basle. With 510 
illustrations’ and 4 plates. Translated from 
the Fourth Edition by J. Snowman, M.D. 
London: John Bale, Sons and Danielsson, 
Ltd., 83, Great Titchfield Street, W. 1913. 


This is an English translation of the fourth edition 
of Quervain’s well-known work, Dr. Snowman being 
responsible for the translation. The book repre- 





sents specially Professor Quervain's own experi- 
ences, and the illustrations are, with few exceptions, 
derived from his own observations.. The work is 
divided into six parts. Part I— Surgical Diseasés 
of the Head. Part II—Surgical Diseases of the 
Neck. Part III—Surgieal Diseases of the Thorax. 
Part IV—Surgieal Diseases of the Abdominal an4 
Pelvic: Viscera. Part V— Surgical Diseases of the 
Pelvis and Spinal Column. Part VI— Surgical 
Diseases of the Extremities. The work is splendidly 
illustrated, and is undoubtedly a valuable one. Now 
being translated into English, it should be available 
to a much larger class of workers than previously. 
Those interested in surgery may with advantage 
consult its pages. 





A USEFUL little booklet has just been received 
from Messrs. Wm. Dawson and Sons, of Bream’s 
Buildings. This edition for 1914, consisting of more 
than 120 pp., contains a list of all the principal 
British publications with subscription rates for 
Great Britain, the Colonies, and abroad. In addi- 
tion it also gives a large number of American and 
foreign newspapers, and the charges for same, with 
a mass of other information. This list will be found 
invaluable for reference to residents abroad. 


————— dp —-——— 
Personal Motes. 





Inp1a OFFICE. 
From August 4 to November 1. 


Arrivals Reported in London. — Lieutenant-Colonel J. 
Davison, D.S.O., I.M.8.; Lieutenant-Colonel B. E. M. 
Gurdon, C.I.E., D.S.0.; Major W. N. Hay, 199th Bal. ; 
Captain H. C. Nicolay, 2nd G.R.; Captain E. H. Stocker, 
13th Hussars; Lieutenant-Colonel E. V. Hugo, I.M.$.; 
Captain P. S. Mills, I.M.S. ; Captain J. G. B. Shand, I. M.S. ; 
Major A. Murphy, I.M.S.; Major C. H. Watson, I.M.S. ; 
Major H. M. Mackenzie, I.M.S.; Major N. P. O'G. Lalor, 
I.M.S.; Major C. G. Webster, I.M.S.; Captain W. A. Justice, 
I.M.8.; Captain A. G. Coullie, I.M.S.; Captain A. E. Grise- 
wood, I.M.S.; Captain F. E. Wilson, I.M.S.; Lieutenant- 
Colonel R. K. Mitter, I. M.S. ; Captain H. R. Dutton, I.M.S. ; 
Colonel R. N. Campbell, C.B., C.I.E., LM.S.; Major C. R. 
Bakhle, I.M.S.; Major R. W. Knox, LM.S.; Captain 
H. M. H. Melhuish, I.M.S.; Major F. D.S. Fayrer, I.M.S. ; 
Major E. J. Morgan, I.M.S.; Captain W. D. H. Stevenson, 
I.M.S.; Lieutenant-Colonel E. V. Hugo, I.M.S.; Colonel 
R. N. Campbell, I. M.S. 

Extensions of Leave.—Major J. H. McDonald, I.M.S., 6 m., 
M.C.; Captain H. H. Broome, I.M.8., 12 d.; Major W. G. 
Hamilton, I.M.S., 20 d. ; Lieutenant-Colonel C. Duer, I. M.8., 
27 d. ; Lieutenant-Colonel R. H. Caster, I. M.S., 6 m., M.C.; 
Lieutenant-Colonel W. Molesworth, I.M.S., 3 m. 17 d.; Major 
G. Y. C. Hunter, LM.S., 6 m., M.C.; Major W. G. Liston, 
I.M.S., 3 w. ; Captain J. L. Lunham, I.M.8., 9 m. ; Captain 
R. D. Willcocks, I.M.S., 6 m. ; Captain R. L. Gamlen, I.M.S., 
to November 23, 1913; Captain C. H. Barber, I.M.S., 8 m.; 
Major S. R. Christophers, I.M.S., 2 d.; Major E. A. C. 
Matthews, I.M.S., to December 4, 1918; Major T. Hunter, 
I. M.S., 10d.; Major W. D. A. Keys, I.M.S., 2 m., M.C.; Captain 
L. Reynolds, I.M.S., 10 d. ; Lieutenant-Colonel S. H. Hender- 
son, I.M.S., 3 m. ; Major A. A. Gibbs, I.M.S., to April 30, 
1914; Captain R. F. Hebbert, I.M.S., 2 m.; Lieutenant- 
Colonel J. Penny, I.M.S., 4 m., M.C. ; Captain G. L. C. Little, 
I.M.S., 4 m., M.C. ; Captain J. G. B. Shand, I.M.S., 2 m.; 
Lieutenant-Colonel C. Duer, I.M.S., 5 m. 3 d. ; Lieutenant. 
Colonel J. T! Calvert, I.M.S., 6 d.; Major W. E. Scott. 
Moncrieff, I. M.S., 8 m. 2d. ; Captain R. F. Hebbert, I.M.S., 
2 m. 
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Permitted to Return.—Major W. G. Richards, I.M.S.; Mr. 
H. Maloney; Mr. E. L. Moysey, I.C.S.; Rev. W. E. C. 
Henry; Mr. S. E. J. Flanagan; Captain W. H. Riddell, 
I.M.8.; Major E. L. Ward, I.M.S.; Lieutenant-Colonel R. 
Bird, M.V.O., C.I.E., I.M.S. ; Major F. T. Thompson, I.M.8. 


List or INDIAN CIVIL OFFICERS ON LEAVE (INCLUDING 
MILITARY OFFICERS UNDER CIVIL RULES). 


Showing the Name, Province, and Department, and the Period 
for, and Date from, which the Leave was granted. 


Bakhale, Major C. R., I.M.S., Bo., 18 m., July 10, 1918. 

oe Captain F. A. F., I.M.S., B., 80 m. 8 d., May 29, 
1912. ` 

Campbell, Colonel R. N., I.M.S., Assam, 8 m., August 2, 
1918. 

Dutton, Captain H. R., I.M.S., Delhi. 

Gibson, Dr. F. M., I.M.S., Director, King Institute of 
Preventive Medicine, M., 6 m. 8 d., August 21, 1918. 

Gray, Lieutenant-Colonel W. H., I.M.S., U.P., 24 m., 
October, 24, 1911. 

Grisewood, Captain A. E., I.M.S., Cent. Prov., 8 m., March 
14, 1918. 

Hugo, Lieutenant-Colonel E. V., I.M.S., Punj., 14 m. 26 d., 
July 15, 1913. 

Ingram, Captain A. C., I.M.S., M. Med. College, 20 m., 
June 80, 1913. 

Justice, Captain W. A., I.M.S., M. Sanitary Comm. 

Knox, Major R. W., I.M.S. 

Lalor, Major N. P. O'G., I.M.S., Burma Sanitary Comm., 
24 m., July 23, 1913. 

Lindesay. Major V. E. H., I.M.S., Behar and Orissa, 10 m., 
April 8, 1913. i 

Lloyd, Captain R. E., I.M.8., B., 24 m., November 16, 1911. 

Lunham, Captain J. L., I.M.S., Bo., 9 m., March 20, 1918. 

McConaghy, Captain C. B., I.M.S., India Foreign, Persian 
Gulf, 24 m., April 4, 1918. 

McDonald, Major J. H., I.M.S., Bo., 12 m., Mar. 19, 1913. 

Melhuish, Captain H. M. H., I.M.S., 6 m., September 10, 
1913. 

Mitter, Lieutenant-Colonel R. K., I.M.S., M., 18 m. 15d., 
August 6, 1913. 

O'Keeffe, Captain D. S. A., I.M.S., M. 

Penny, Lieutenant.Colonel J., I.M.S., 
December 25, 1912. 
Reaney, Captain M. F., I.M.S., C.P., 21 m., July 4, 1918. 
Scroggie, Captain W. R. J., I.M.8., 24 m. 14 d., May 14, 


UT Major C. G., I.M.S., M. Hospitals, 24 m., July 29, 
Wilson, Captain F. E., I.M.S., India Foreign, 2 m., May 6, 


1918. ! 
25 e Major J. M., LM.S., Port Blair, 8 m., March 30, 


Burma, 12 m., 


19 


List oF InpIAN MILITARY OFFICERS ON LEAVE. 


Showing the Name, Regiment, or Department, and the Period 
for which the Leave was granted. 


Barber, Captain C. H., I.M.S., to September 4, 1914. 
LIE Colonel R. N., C.B., C.I.E., I.M.S., to April 1, 
dane Poole, Captain I. M., S. and T. Corps, to November 

Coullie, Captain A. G., I.M.8., 1 y., to August 3, 1914. 
Ero a Lieutenant-Colonel J., V.C., I. M.S., to November 

, 1918. 

LEVE Lieutenant-Colonel J., D.S.O., I.M.S., to July 7, 
1914. . 

Dawes, Major C. D., I.M.S., to December 24, 1918. 

Fox, Lieutenant E. C. R., I.S.M.D. 

Gibbs, Major A. A., I.M.S., to April 30, 1914. 

Hobbert, Captain R. F., I.M.8., to December 19, 1913. 

Ker, Lieutenant-Colonel M. A., I. M.S., to March 19, 1914. 

Kerans, Captain G. C. L., I.M.S., 1 y., to October 4, 1918. 

Mackenzie, Major H. M., I.M.S., to October 31, 1914. 

Matthews, Major E. A. C., I.M.S., to December 4, 1918. 

McVean, Captain N. N. G. C., I.M.S., to February 11, 1914. 
ta ent Captain 8. H., I M.S., to December 10, 
Murphy, Major A., I. M.S., to March 18, 1914. 





COLONIAL CIVIL SERVICES. 


Dr. W. S. McGowan has been appointed Medical Officer in 
charge of the Native Dispensary and Hospital at Belingee, 
Southern Rhodesia, in place of Dr. Neville 8. Williams, who 
has resigned the appointment. 

Mr. R. F. de Boissiere, District Medical Officer of Fiji, has 
been granted an extension of leave of absence for three and 
a half months from November 22. 

Dr. H. North, who was recently appointed & Medical Officer 
of Southern Nigeria, has assumed the duties of his office. 

Dr. C. R. M. Pattison has been appointed a Stipendiary 
Magistrate of Fiji. 

Ur. P. H. MacDonald, Medical Officer in the Southern 
Nigerian Service, has retired. 

Dr. J. P. B. Snell has left for Southern Nigeria. 

Dr. M. C. Blair left recently for Nigeria. 

Dr. E. H. Tweedy, Senior Medical Officer, has returned to 
the Gold Coast. 

Dr. Victor T. W. Eagles has been appointed Medical Officer, 
Grade 8, Federated Malay States, and has taken up his duties. 

Dr. J. A. Harley, Medical Officer, Medical Department of the 
Colony of the Gambia, has left the Colony on leave of absence. 

Dr. F. C. V. Thompson has been appointed as an Officer of 
the West African Medical Staff. 


———————— 


Becent and Current ditersture. 


A list of recent publications and articles bearing on tropical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


* Bulletin of Entomological Research,” vol. iv, part 2, 
September, 1913. 


The following original articles appear in the above 
number: ‘‘A Bug attacking Sesamum indicum, L.,” by W. 
L. Distant; * The Bionomies of Glossina” (a review with 
hypothetical conclusions), by William F. Fiske; '* On Three 
New Species of Gamasid Mites found on Hats," by Stanley 
Hirst; “A New Froghopper from Tobago," by J. C. 
Kershaw; “ Notes on a few Photographs illustrating the 
Haunts and Habits of Glossina tachinoides in Bornu, N. 
Nigeria,” by Dr. Bernard Moiser; * The Anopheles of 
Malaya.— Part I," by A. T. Stanton; “The Myzorhynchus 
Group of Anopheline Mosquitos in Malaya,” by C. Strickland; 
“ Progress in the Study of Verruga Transmission by Blood- 
suckers," by Charles H. T. Townsend; * On the Chemo- 
tropism of Insects and its Significance for Economic 


Entomology,” by Dr. Ivar Trágardh. 





Aotices to Correspondents. 


1.—Manuscripts if not accepted will be returned, 


2.—As our contributors are for the most part resident abroad, 
proofs will not be submitted to those dwelling outside the United 
Kingdom, unless specially desired and arranged for. 


3.—To ensure accuracy in printing it is specially requested 
that all communications should be written clearly. 

4.—Authors desiring reprints of their communications to the 
JOURNAL OF TROPICAL MEDICINE AND HYGIENE should oom- 
municate with the Publishers. 


5.—Correspondents should look for replies under the heading 
‘* Answers to Correspondents.” 


Dec. 15, 1913.] 
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Original Communications. 


PYOSIS TROPICA IN THE ANGLO-EGYPTIAN 
SUDAN. 


By ALBERT J. CHaALMERS, M.D., F.R.C.8., D.P.H. 
Director, Wellcome Tropical Research Laboratories, 





AND 


Captain W. R. O'FABRELL, R. A.M.C. 


Protozoologist, Wellcome Tropical Research Laboratories, 
rtoum. 


Introductory.—Staphylococcal infections of the 
skin have been recognized since 1880, when Pasteur 
isolated staphylococci from a boil. Since then the 
labours of Garré, Bockhart, Zackermann, Bousquet, 
Leloir, Unna, Welch, Morris, Macleod, Colcott-Fox 
and many others have thoroughly established the 
staphylococcal nature of many skin lesions in tem- 
perate climates. The result of this work is that 
these infections are classified into those of external 
origin and those of internal origin. The latter are 
skin lesions due to a blood infection. The former 
may be subdivided into those of primary and those 
of secondary origin. Those of secondary origin are 
the staphylococcal contaminations of primary lesions 
due to some other cause, such, for example, as 
scabies. 

The primary staphylococcal infections of external 
origin are usually either follicular or perifollicular 
inflammations, being connected with the hair 
follicles, e.g., follicular impetigo, furunculi, carbun- 
culi, sycosis menti, sycosis nuche, dermatitis papil- 
laris capilliti, or form abscesses in the dermis, the 
hypodermis or the subcutaneous tissues, e.g., infan- 
tile multiple abscesses, or give rise to inflammations 
of the folds of the nails, causing onychia, and 
spreading deeper may enter the tendon sheaths, 
thus causing whitlows. None of these descriptions, 
however, apply to a non-follicular staphylococcal 
skin disease, which is very common in natives and 
Europeans in the tropical countries in which we 
have worked, and which was first differentiated by 
Castellani under the term ‘‘ Pyosis tropica.” As 
we have quite recently seen the disease in a 
European and a native in Khartoum, we venture 
to bring forward the following remarks :— 

Historical.—As long ago as 1904 Castellani 
differentiated the above-mentioned non-follicular 
pyogenic skin lesion under the term ‘“* Pyosis 
tropica ’* in contradistinction to the other very 
common non-follicular pyogenic skin affection often 
called Manson's pemphigus, but more scientifically 
named '' Pyosis Mansoni’’ by Castellani. 

‘“ Pyosis tropica °’ is so common in the Kurune- 
gala district of Ceylon that it impressed its presence 
upon the popular mind and received the appellation 
Kurunegala ulcers. Castellani found it to be very 
common, not merely in Ceylon, but also in Southern 
India, and his publications on this subject may be 
found in the Ceylon medical reports from 1904 to 
1912, and in the first and second editions of a 
‘“Manual of Tropical Medicine’’ by himself and 
one of us, 


In 1912 Gabbi and Sabella record the diagnosis 
of seven cases of Pyosis tropica in Tripoli. 

So far as the literature at our disposal indicates, 
the above comprise the total original articles on the 
subject. 

Geographical Distribution.—At present '' Pyosis 
tropica '" is, as far as we know, only definitely 
recognized in Asia and Africa. In the former con- 
tinent it occurs in Southern India and Ceylon, and 
in the latter in Tripoli and the Anglo-Egyptian 
Sudan. We are, however, in entire agreement with 
Castellani’s views that it will be found in many 
other tropical countries if looked for. 

Racial Distribution.—As far as we know, the 
disease has only been reported in Europeans, 
Tamils, Singalese, and in the so-called Arab peoples 
of Tripolitana. 

Body Distribution.—The eruption occurs most 
commonly on the legs, next on the arms and, but 
rarely, over the body. 

Etiology.—The causal organism is a mierococcus 
measuring from about 0°35 to 0°7 microns in dia- 
meter and often grouped in staphylocoecal masses. 

This mierocoecus is non-motile, Gram-positive, 
colours readily with all the ordinary dyes, and does 
not possess a capsule. 

It grows aerobically at 37° C., and in so doing 
produces a golden-vellow pigment on agar slopes in 
forty-eight hours. 

It produces acid, but no gas, in the following 
media : Sugar-peptone media—(a) Monosaccharides : 
glucose, levulose and galactose; (b) disaccharides : 
maltose, lactose and saccharose. 

It produces neither acid nor gas in the following 


media: Sugar-peptone media—(a) Monosaccha- 
rides: arabinose; (b) trisaccharides:  raffinose; 
(c) polysaccharides: dextrin and inulin. Glucoside- 


peptone media—Amygdalin. Alcohol-peptone media 
—Erythrite, adonite, dulcite, isodulcite, mannite, 
sorbite and inosite. 

In broth and peptone-water it produces a turbidity 
but no indol. In peptone neutral red, when grown 
aerobically, it produces no fluorescence. 

On blood serum it forms small pin-point glistening 
colonies, but it causes no liquefaction. 

Systemic Position.—From the above cultural 
characters it will be seen that it belongs to the 
family Coccacee Zopf, emended Migula, and to the 
genus Micrococcus, Hallier, 1866, emended Cohn, 
1872. 

In this genus it must be classified with those forms 
which are Gram positive, which grow on agar and 
which form orange-yellow colonies. These facts, 
together with its pathogenicity, mark it as belonging 
to the species Micrococcus pyogenes variety aureus. 
Rosenbach, 1884, which is the same organism as 
Aurococcus mollis, Winslow and Rogers, 1908. 

It is, however, highly unsatisfactory to leave the 
classification at this point, for various reasons, 
e.g. :—- 

(1) The Pyosis tropica organism does not ferment 
mannite. 

(2) The Pyosis tropica organism does ferment 
lævulose and galactose. 
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(3) The Pyosis tropica organism can be readily 
cured by an autogenous vaccine. 

(4) Nile boils and allied suppurations in Khartoum 
also yield organisms of the M. pyogenes variety 
aureus type, differing slightly in cultural respects 
from the organism of Pyosis tropica and from one 
another, and differing markedly in that a vaccine 
prepared from a case of Pyosis tropica did not have 
any beneficial effect upon a case of Nile boils. 

With regard to the fermentation of mannite, this 
is one of the substances recommended by Gordon 
in 1905 as being of value in the differentiation of 
the so-called staphylococci. Since then the action 
of M. pyogenes variety aureus upon this medium 
has been ably studied by Dudgeon in 1908, who 
found that it was acidified by most strains obtained 
from pathogenic sources. Thus in suppurative 
cutaneous and subcutaneous lesions he found it 
absent only twice in sixteen cases and present in 
all suppurative bone lesions. In cultures from 
normal skin it was absent once in six isolations. 
This test would therefore appear to be of some value 
in the differentiation of closely allied cocci. 

Levulose and galactose do not appear to have been 
tested by Dudgeon, but they are probably not of 
the same differential value as mannite, because they 
are fermented by strains from Nile boils and allied 
suppurations. 

Dextrine was not fermented by the organism of 
Pyosis tropica, but it was fermented by a subeu- 
taneous suppuration strain of M. pyogenes variety 
aureus, but not by one from some Nile boils. 

From the above it is quite certain that in Pyosis 
tropica we are not dealing with the classical 
M. pyogenes variety aureus, but with another 
though closely allied form. 

The next point for discussion is whether the 
Pyosis tropica organism is the same as the organism 
named M. pemphigicontagiosi, Clegg and Wherry, 
1906, and which they seem to have proved to be 
the cause of ‘* Pyosis Mansoni.” 

This organism resembled M. pyogenes variety 
aureus very closely, but differed in that it did not 
produce indol and that a single human inoculation 
experiment produced the typical but abortive 
vesicles of Pyosis Mansoni. It often showed a 
typical diplococeal appearance and seems to have 
been closely related to M. pemphigineonatorum, 
Almquist, 1891, differing therefrom by not produc- 
ing in human inoculations the typical blisters of 
pemphigus contagiosus. 

The Pyosis tropica organism differs from the 
above, among other points, in the nature of the 
skin lesions to which it gives rise. 

Taking the above points into consideration, we 
are of the opinion that the organism which we have 
grown from Pyosis tropica, though closely allied 
to the classical M. pyogenes variety aureus, Rosen- 
bach, 1884, is slightly different therefrom, and 
would therefore suggest the name M. pyogenes 
variety fropicus, Chalmers and O'Farrell, 1918, in 
order to draw attention to the cultural and patho- 
genie differences. If the genus Aurococcus, Wins- 
low and Rogers, becomes established, and it has 


been supported recently by Kligler, the name of 
the pyosis organism would be Aurococcus tropicus. 

Method of Infection.—We are inclined to believe 
that infection takes place after some slight local 
traumatism, especially those caused by thorns, or 
after any other condition which lowers the local 
vitality, such as an attack of prickly heat. 

Symptomatology.—The eruption appears first as 
small, reddish, scarcely elevated papules, which 
rapidly become papulo-vesicles and pustules (fig. 1), 
which are usually encircled by a zone of hyperemia. 
These primary lesions are situate between the hair 
follicles, with which they have no relationship, nor 
have we noticed any connection with the sweat 
glands. 

Small pustules coalesce together and bursting 
give rise to a serous exudate which, if allowed to 
dry in situ, forms the yellow crusts, which are 
highly characteristic in appearance. On removal 
of a crust an irregular superficial ulcer is laid bare, 
with a red granulating surface, a free base, and 
edges which are not undermined. In natives the 
ulcers are surrounded by a zone of hyperpigmenta- 
tion, and in Europeans by a hyperemic area. 
When the ulcers heal they usually leave spots of 
hyperpigmentation (fig. 3), but otherwise the 
affected skin in our cases returned to normal (fig. 2). 
There is considerable pruritus in all cases. 

Castellani’s infections were severer than ours and 
he noticed small flattened or hemispheric nodules 
under the crusts in addition to the ulcers, and he 
also observed depigmentation on healing and `n 
chronic cases hyperkeratosis, especially about the 
elbows, which we have not observed. 

As already stated, the regions of the body most 
commonly attacked are the legs and arms. 

Diagnosis.—The essential features of Pyosis 
tropica are the presence of small pustules placed 
between the hair follicles and quite unassociated 
therewith. From these pustules M. pyogenes 
variety tropicus, Chalmers and O'Farrell, 1918, can 
be cultivated. 

The differential diagnosis of Pyosis tropica must 
be made from the various follicular inflammations 
from Pyosis Mansoni, from Pyosis palmaris, and 
from Frambœæsia tropica. 

From the follicular pyoses it can be differentiated 
by observing that the initial lesions hàve no con- 
nection whatever with the hair follicles. 

From Pyosis Mansoni it may be differentiated by 
the absence of the relatively large blebs of this 
affection, which, though small at first, soon reach 
the size of a small pea, and may be even larger. 
Small vesicles are, of course, present in Pyosis 
tropiea, but these rapidly turn into pustules. It 
may also be distinguished by the fact that the 
axille and groins are not specially attacked. 

From the rare ''Pyosis palmaris" it may be 
differentiated by the fact that it never attacks the 
palms, that the pustules are surrounded by a zone 
of hyperemia, and that they do coalesce and form 
crusts. 

From Frambesia tropica it is easily distinguished 
by the fact that the essential lesion is a small 
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pustule, and that on removing the yellow crusts, 
which may cause Pyosis tropica to resemble yaws, 
the resulting ulcer is quite superficial instead of 
being raised and of the typical raspberry appear- 
ance. The removal of a little serum from a 
puncture of the ulcer and the examination of the 
same by dark ground illumination will fail to demon- 
strate Treponema pertcnue (Castellani, 1905) which 
is usually easily found in the typical yaws sore. 

Prognosis.—The prognosis is very good if actively 
treated by means of local and vaccine therapy. 

Treatment.—The treatment we have pursued is 
quite simple. Remove the crusts by means of warm 
boraele fomentations, then cleanse the sores by a 
lotion of 1 in 1,000 perchloride of mercury, and 
upply a 1 per cent. carbolic ointment, and dress 
the sores twice daily. 

In the meanwhile an autogenous vaccine is pre- 
pared, and 250 million cocci administered every 
third day, and controlled by the opsonic index when 
necessary. We have found an autogenous vaccine 
to be infinitely better than a stock vaccine, and the 
sume remark holds good for the other allied pyogenic 
infections, such as Nile boils. 

Prophylazis.—Very little can be said with regard 
to the prophylaxis beyond general platitudes as to 
the necessity for cure of the general health, regular 
washing of skin and elothing, and care of the 
local skin after a slight injury, such as a blow or a 
scratch. 

Acknowledgment.—We acknowledge most grate- 
fully the valuable help which Major Forrest, 
R.A.M.C., has given us in this and other researches 
into skin diseases in Khartoum. 
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THE VAGRANT HABITS OF ASCARIS LUM- 
BRICOIDES WITH THE REPORT OF A 
CASE OF INTEREST. 


By T. 8. TiRuMunTI, M.B., C.M. 
Assistant Professor of Pathology, Medical College, Madras. 


IT is well known that intestinal worms are very 
common in the Tropies, the worms usually met with 
being Ascaris lumbricoides (round worms), Tricho- 
cephalus dispar (whip-worms), Oxyuris vermicularis 
(thread-worms), Ankylostoma duodenale and Necator 
americanus (hook-wornis). — Verminous | infections 
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are so common in India that a knowledge of these 
worms and their ova is absolutely essential to the 
medical practitioner. The statistics collected by 
me in the general hospital post-mortem room show 
that over 50 per cent. of the patients who died of 
other diseases harboured round worms. For- 
tunately, the round worms cause no serious trouble 
in most persons. Usually their numbers vary from 
half a dozen to a dozen. Rarely patients harbour 
large numbers of them and yet suffer from no 
symptoms, but they give rise in many instances to 
colie, nausea, vomiting, dyspepsia, und occasionally 
severe diarrhea, especially in children. In the 
Madras Medical College Museum is a specimen of 
u collection of 357 round worms suid to have been 
passed in three days by a native girl aged 12. 
The patient was admitted to hospital for severe 
colie. Two grains of santonine, both morning and 
evening, followed by castor oil, caused the expul- 
sion of the worms. The girl left hospital cured in 
a week. 

Causes are recorded by Cobbold where the ascaris 
is sald to have given rise to cerebral symptoms, 
convulsions, epilepsy, and cataleptic fits. Many 
cases of convulsions in children ure attributed to the 
presence of these worms in the intestines. A 
tangled mass of round worms may also cause intes- 
tinal obstruction. In the third physician's wards, 
General Hospital, Madras, Captain Ingram, I.M.S., 
mentions that one of the four patients suffering 
from symptoms due to the presence of round worms 
under treatment passed ninety-nine round worms 
within three days, eighty-two of them in one large 
stool after an enema. The symptoms of the patient 
were constipation, vomiting, and pain in the 
ubdomen, so that the picture presented was sugges- 
tive of intestinal obstruction. 

The normal habitat of the lumbricus is the 
jejunum and upper part of the ileum. It often 
wanders to different parts of the intestinal tract, 
stomach, mouth and anus, and gives rise to no 
serious trouble. There are instances in which it 
has passed into the larynx from the cesophagus, 
eausing asphyxia and death. It is also known to 
cause diffuse suppurative peritonitis by getting into 
the abdominal cavity through ulcerated patches of 
intestine, but the possibility of its perforating the 
normal alimentary canal is doubted, as, for- 
tunately, it is not provided with any kind of boring 
apparatus. The large number of cases mentioned 
in the literature are probably to be explained by the 
supposition that the round worms play only a 
secondary part, since they have been observed, after 
the death of the host, to make use in their move- 
ments of passages caused by ulcers perforating the 
intestine. To corroborate this hypothesis the 
character of the perforations has been cited, which 
looks more like a gradual erosion than the result of a 
mechanical force. Leuckart writes, '' Although it 
is difficult to decide the question with certainty, I 
think that the denial of the presence of these per- 
forations is unfounded. That a boring apparatus is 
by no means necessary for the perforation of tissues 
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and organs has been decided by modern investiga- 
tions, and is indeed sufficiently proved by the 
instances which we have collected of wandering 
eysticerci."' 

Cases are recorded in which the ascarides get into 
abscesses in communication with the intestinal 
tract. Curiously enough no such communication 
was seen in the following case recorded by Major 
Niblock, I.M.8., Ist Surgeon, General Hospital, 
Madras (1910), of à Hindu girl, aged 12, who was 
admitted suffering from an abscess in the right ileo- 
lumbar region. As soon as the abscess was opened 
two large round worms wriggled out of the wound. 
There was nothing to point to intestinal trouble, 
nor was there any smell indieating Bacillus coli 
infection. The abscess healed up without any 
trouble. 

Liver abscesses have also been known to result 
from the vagrant habits of the ascarides, though 
such instances are very rare. Major H. Kirk- 
patrick, I.M.S., has recorded the case of a young 
married woman who attempted to commit suicide 
by throwing herself into the Cooum on account of 
severe constant pain in the pit of the stomach, of 
which she complained for ten months previously, 
except when she had occasional intermissions from 
the pain. She had irregular remittent fever and 
extreme tenderness in the episgastrium to the right 
of the middle line. At the operation a living round 
worm 11 in. long was withdrawn from an abscess 
in the right lobe of the liver. The lay mind of the 
hospital ayahs magnified the worm to a snake, 
which the patient was thought to have swallowed 
in her temporary abode in the Cooum. 

Sometimes the lumbricus gets through small 
orifices in communication with the alimentary canal, 
as into the appendix, giving rise to appendicitis, or 
through the ampulla of Vater into the common bile- 
duct and gall-bladder. These instances are, how- 
ever, distinctly rare. Cobbold mentions that the 
third fasciculus of a work illustrating the collection 
of morbid anatomy in the Army Medical Museum 
at Chatham gives a case of lumbrici occupying the 
biliary ducts and gall-bladder. I can meet with no 
ease in the literature, however, in which numbers 
of them had travelled into the liver along the 


hepatic ducts giving rise to biliary obstruetion and 


formation of biliary caleuli in the liver. Hence the 
report of the following case will prove interesting : — 

The patient was a Hindu girl, aged 12. She was 
admitted into hospital suffering from fever. On 
examination the spleen was found enlarged, and 
signs of pneumonic consolidation of the left lung 
were present. She died the day after admission, 
and a post-mortem examination was conducted by 
Major H. Kirkpatrick, I.M.S., and myself. 

The body was that of a poorly nourished girl. 
ugor mortis was present. The skin was highly 
pigmented. There were cicatrices of ulcers over 
the thighs and anterior abdominal wall. On open- 
ing the abdomen the liver was found enlarged about 
three fingers’ breadth below the costal margin in 
the nipple line, and five fingers’ breadth below the 
ensiform cartilage. The spleen was much enlarged. 
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The veins in the neck were distended. "The heart 
and the right lung showed no pathological changes. 
The whole of the lower lobe of the left lung was a 
solid mass, the pleura over which was inflamed. 
On section it was found to be of a greyish red 
colour, with numerous dark red areas of hæmor- 
rhages in its substance. Out of the cut surface a 
thick yellowish fluid escaped. The cut surface was 
granular, and the substance friable. The mucous 
membrane of the smaller bronchi was reddish in 
colour. The bronchial glands were enlarged, caseous 
and pigmented. 

The spleen was enlarged to about six times its 
normal size, soft and flabby. The cut surface had 
a glazed look, and was of a chocolate colour. The 
substance was moist and friable. The trabecular 
markings were obscured. The capsule was thickened 
in places. 

The kidneys were larger in size than normal. On 
section they were moist, congested, and dripped 
blood. The cortex was normal in extent, and 
streaked with vessels. The capsule was thin, 
stripped easily, and left a smooth surface. 

The liver was enlarged, and on section of a pinkish 
grey colour. The veins were full of blood. The 
consistency was normal. The bile-duct had five 
round worms distending it. Many lumbrici had 
travelled up the smaller bile-ducts, one of them to 
very nearly the dome of the right lobe near the 
posterior margin. The cut surface of the worms 
and several soft irregular gall-stones were found in 
the several sections of the liver. The specimen is 
preserved in the Madras Medical College Museum. 

The microscopical examination of the spleen and 
bone-marrow smears showed numerous typical 
Leishmania-donovani. 

The girl died of kala-azar, in which pneumonia 
was a terminal manifestation. History of no sym- 
ptoms referable to the verminous infection of the 
liver or to the presence of numerous calculi in the 
hepatic ducts was obtained. 

I am of opinion that the lumbrici had not 
travelled up the hepatic ducts after the death of 
the patient, but must have done so a long time 
before death, as their presence had caused some 
amount of obstruction to the flow of bile, thereby 
giving rise to the formation of hepatic calculi. 

My thanks are due to Major H. Kirkpatrick, 
I. M.5., for his kindness in allowing me to make use 
of the notes of the case. 
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ANTI-TYPHOID INOCULATION. 


To those concerned in examining men and 
women about to proceed to the Tropies the 
question of anti-typhoid inoculation is an ever- 
present one. There are several factors which 
have to be dealt with, all of which need con- 
sideration, even to the temporary inconvenience 
inoculation may cause; and before touching on the 
main question, namely, the efficacy of the protection 
afforded, several side issues may be disposed of. 
Inoculation is usually performed immediately, say, 
the last fortnight, before the candidate leaves home 
to go on board ship. This is surely the worst time 
possible; it is a period of hustle and hurry, saying 
good-bye to parents and friends, getting ready for 
the voyage and purchasing an outfit. In the midst 
of this comes the question of being inoculated, 
involving, as it often does, keeping quiet for two 
days out of the fourteen at one's disposal. Th: 
candidate, rather than submit to this, foregoes 
inoculation and starts on his voyage. He may he 
told that he can be done on board ship, and he is 
provided with the necessary vaccine, so that he 
may be done by the doctor on board ship. Not 
infrequently the doctor has never before given an 
anti-typhoid injection, and he hesitates to do so, 
advising his would-be patient to wait until he gets 


to the port of his destination. On arrival there he 
is at once launched upon work, and frequently 
finds that the man he is to '' relieve '" has already 
gone home and a burden of heavy office work is 
laid upon the new-comer, who finds his new sur- 
roundings take all his time to become familiar 
with. "The anti-typhoid inoculation is postponed, 
and as the days grow into weeks and months the 
inoculation is put off, as there seems nothing wrong 
with the climate and the new-comer feels, as most 
new arrivals do, very fit. He may or may not 
fall a victim to typhoid, but the chances are if he 
does unfortunately do so it goes hard with him. 
Another form of neglect is that the candidate may 
before he leaves home have had only one injection; 
he declares he felt so stiff and bad after the first 
that he is not going to have a second, as he is too 
busy and cannot keep quiet. It is needless to say 
that this man is imperfectly protected. 

These are some of the reasons for & man or 
woman not being protected before leaving home; 
frivolous they may seem, but nevertheless none the 
less difficult to contend with. 

Another question often asked by the candidate 
or the firm he is employed by: ''Is it necessary 
to be inoculated against typhoid before going to 
?’’ naming some place in the Tropics, the 
lar East, South Africa, South America, &e. This 
is a difficult, and at times a troublesome question 
to answer. Difficult, inasmuch as it is impossible 
to know the sanitary conditions of every town or 
district in the world outside these shores, for that 
is what it amounts to; and troublesome, inasmuch 
as if it is insisted upon the health authorities in the 
place named may resent the opinion of the medical 
man at home, who regards a suggestion, even of 
inoculation, as a necessity for '' ” as an insult 
to the sanitary condition of the particular town or 
district of which they are in charge. There are, 
however, certain towns and districts which are 
notoriously typhoid stricken, whilst there are others 
where protection against typhoid is uncalled for. 
One would like to mention these, but to give a list 
of the safe and unsafe places would only cause 
friction, and might terrify unnecessarily intending 
candidates or their relatives to the extent that a 
refusal to go abroad might be the consequence. 
An ‘‘unhealthy " place does not signify typhoid 
infected, but that it is beset by malaria or yellow 
fever, &c. There are several so-called unhealthy 
regions where typhoid is practically unknown; 
perhaps the West Coast of Africa is a typical 
example, so much so that, rightly or wrongly, the 
writer does not recommend, or, at any rate, does 
not insist upon inoculation against typhoid being 
done in the case of men proceeding to the '' Coast." 
This, however, is not the case in many countries 
nearer home; the writer recommends all young 
folk under 21 to be inoculated against typhoid 
before proceeding to any and every country bor- 
dering on the Mediterranean; and in the case of 
boys and girls proceeding to the continent of 
Europe to reside in a school, be the country what 
it may, to be inoculated before going abroad. We 
are so free of typhoid in Great Britain now that 
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one is apt to forget that other European countries 
ure not so favourably placed and that the young 
ure particularly susceptible. Typhoid is so rare a 
disease in London hospitals at present that many 
a student of two or three years’ standing has never 
seen a case. On the other hand, the following is 
instructive: A party of medical men, accompanied 
in some instances by their wives and by five young 
folk under 21, twenty-three in all, proceeded a few 
years ago to the Mediterranean to take part in the 
opening of a large sanatorium, with the result that 
four of the five under 21 years of age contracted 
typhoid. There would, however, seem to be some 
parts of the world where typhoid is unknown, or, 
at any rate, where it has not been diagnosed; it 
would be advantageous to know these for many 
reasons; and it would appear also that there are, 
within the lifetime of the present generation, 
regions where typhoid, previously unknown, has 
appeared and spread and become endemic. 

The geographical distribution of typhoid as ıt 
stands at present is unknown, and it would be 
interesting, let alone the practical value ensuing. 
to find out what the distribution really is. Can 
any of our readers tell us towns, districts or coun- 
tries where typhoid is unknown? 

The value of anti-typhoid inoculation is generally 
recognized, although we have not had sufficient 
experience of the trial to pronounce what the value 
really amounts to. » 

We usually allow those who have had typhoid 
previously to forgo inoculation before going abroad. 
That this is not always satisfactory is proved bv 
the fact of a civil surgeon who went out to South 
Africa in 1901, during the war, contracting typhoid 
there, although only twelve months previously he 
had an attack of typhoid in London. 

The question of different types of the ailment 
is raised by such cases as these, as if what was 
protection against an English form of typhoid was 
not sufficient protection against the South African 
form, and vice versd. The question also of inocu- 
lation with local types of vaccines arises, and 
although this at present is disregarded, it may not 
continue to be so. 

The main question of the good anti-typhoid 
inoculation does remains to be dealt with. Is it 
possible for anyone to pronounce upon this? Have 
we sufficient statistics to go upon? In the British 
Army the pronouncement is distinetly in favour of 
onti-typhoid inoculation, and recently the autho- 
rities of the French Army have recommended that 
anti-tvphoid inoculations shall be compulsory. The 
United States Army authorities have already made 
Inoculation compulsory, and legislation iu. many 
other countries is tending in the same direction. 
The most recent statisties are the French; the pro- 
portion of cases of typhoid amongst the inoculated 
end non-inoeulated in France and Eastern Morocco 
being per mille O to 38°23 respectively. In Western 
Morocco, where exposure to infection is greater, 
there were amongst the inoculated 2°96 eases per 
1,000, with 0°09 deaths: against 165°75 per 1,000, 
with 21:291 deaths amongst the non-inoculated. 


* 


THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 


[Dec. 15, 1918. 





There is no doubt, however, that in war prophy- 
lactic measures are difficult and in many instances 
impossible, and that typhoid stil remains one of 
the great scourges of military campaigns in almost 
every country. It would appear, therefore, that 
there is sufficient evidenee to justify medical men 
pushing the idea of anti-typhoid inoeulation to the 
full, more especially in the case of young people 
under, say, 25 years of age, who leave these shores 
for any country, whether for travel or for prolonged 
residence. 

It is during the first two years, more pronouncedly 
in typhoid-infected countries, that the danger exists, 
and it is advisable that inoculation should be carried 
out, in the case of all young people proceeding 
abroad, before they leave British shores. 


J. C. 
—— M Áp———————— 
Abstracts, 
NEURASTHENIA, AND ITS BEARING ON 


THE DECAY OF NORTHERN PEOPLES 
IN INDIA.* 
By Surgeon-General Sir R. HAVELOCK CHARLES, 
G.C.V.O., LMS. (R.). 
Sergeant- Surgeon to H.M. King George V. ; President of the 
Medical Board, India Office. — 

Tne author said it was difficult to dogmatize on 
such a subject; but he thought it possible to argue 
from the lessons of history, analogy, and experience. 

His work on the India Office Medi:e] Board had 
brought before him :— 

(a) The unhealthiness from which Englishmen 
suffer after a long spell of Indian service. All on 
sick leave come before the Board, and one can see 
that debility, mental and physical, apart from any 
special disease, renders a change to Europe every 
four or five years a necessity. This is the explana- 
tion of Government and Mercantile leave rules. Jt 
Is not a spirit of philanthropy that is at the base 
of these regulations, but a desire to have the 
European servant at his best. 

(b) The condition of physical fitness of men going 
to India—as all recruits are passed by the Medical 
Board. 

(c) The diseases causing ill-health, death, or 
invaliding—for the Board inquires into such. 

The author said it was not his purpose to con- 
sider neurasthenia save as regards its determining 
factors, and the influence it must exercise on any 
people transported to countries where this affection 
is common, and to which disease their conditions 
of life would render them easier victims. 

In opening a discussion on '' Special Factors 
influencing the Suitability of Europeans for Life 
in the Tropies *’ at the British Medical Association, 
London, 1910, he stated his opinion as to the best 
health capital to be taken to the Tropics, and said 
that the best kind of man was the good ordinary 
type of Britisher with a clear head “ well screwed 
on, an even temper, not over intellectual, who can 








.* A paper read before the Society of Tropical Medicine and 
Hygiene, October 17, 1913. 
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Fic. 9.—SAME CASE AFTER VACCINE AND LOCAL 


Fic. 1.—-Pyosis TROPICA IN A EUROPEAN. 
TREATMENT. 


If this illustration is examined with a hand lens the individual This photograph was taken ten days after the 
pustules will be easily seen. "n Pp gray 





Fic. 3.— THE HYPERPIGMENTATION OF THE SKIN AFTER AN ATTACK. 


This photograph was taken about two months after the eruption 
was cured. The hairs on the leg had to be removed in order that 
the area of hyperpigmentation might show clearly. It may, with 
advantage, be examined by means of a hand lens. 


To illustrate paper on “ Pyosis Tropica in the Anglo-Egyptian Sudan," by ALBERT J. CHALMERS, M.D., F.R.C.S., 
D.P.H., and Captain W. R. O'FannELL, H.A.M.C. 


Dec. 15, 1913.] 
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take an interest in things around, not unduly intro- 
Spective, one who can work hard and find pleasure 
in it, capable of bearing exposure to the sun; one 
who will practise temperance in all things, with 
self-control and common sense—meaning that such 
a one inherits no liability to that neuropathic dis- 
position which requires only a light exciting cause 
to develop active mental trouble. 

In the Tropics normal persons often experience 
symptoms which, when more strongly marked, are 
characterized as neurasthenie, whilst those cf 
weaker mental calibre become unbalanced. In the 
former case the condition responds more readily to 
treatment than does the neurasthenia as met with 
in Europe, but for its cure a change of climate is 
absolutely essential. 

Many years ago, when Sir Havelock Charles 
began life in India, stationed in the Punjab, he 
often heard it said of individuals in the various 
services, ‘‘ Oh! such and such a one ought to go to 
Europe for a bit—he has got, or is getting, Punjab 
head." On inquiry he found the signs of this 
peculiarity were that an officer, otherwise in every 
way a good fellow, had become short-tempered ; 
forgetful of names; troubled with sleeplessness ; 
given to feel his work too much for him ; disinclined 
to take responsibility ; given to make molehills into 
mountains; procrastinating; susceptible on slight 
exertion, mental or physical, to fatigue; and with 
u loss of all powers of concentration. In fact, an 
irritable man, more or less unequal to his work, 
though otherwise fairly fit. 

Since that date, during much travel in India and 
Burma, and twelve years’ work in Calcutta, he 
recognized that those peculiarities were the com- 
mencing signs of an affection which had been named 
neurasthenia. 

Amongst Europeans in India it is an affection well 
worthy of study. It does not directly kill the 
patient, but it ‘‘ hampers his work, interferes with 
his career, ruins his temper, upsets his friends, and 
causes him to be unfit for any position of trust or 
responsibility.” | 

The primary causes leading to this in the Tropics 
are the humidity, and the sun, with its light and 
heat. Helping these are the parasitic diseases— 
the causal agents of which owe their vigour to the 
climate and their preservation to the environment. 

Àn abnormal bodily state is produced by the light, 
the heat, and the humidity—a change in body 
temperature, a lowered pulse-rate and tension, an 
irritable heart, a lessened respiratory function owing 
to deficiency of intake and rarefaction of the air, 
and a deterioration of the blood. An increasing 
perspiration causes a lessening of the kidney ex- 
cretion; with the extra work thrown on the liver 
there follows a continued congestion, then degener- 
tion; an atonic dyspepsia and impaired function lead 
to pathological decomposition of protein bodies in 
the gastro-intestinal canal, and there ensues chronic 
iuto-intoxication and its results. Thus the climatic 
conditions lower the powers of resistance, and 
render the individual more liable to fall a victim 
to the attacks of the specific forms of disease. 


The author has met with the subjects of neuras- 
thenie troubles during twenty-five years in India, 
and, in the past six years, on the Medical Board, 
India Office. In the latter time there have been 
upwards of 150 cases. 

The commonest symptoms 
been :— 

Mental.—-A lack of confidence, tendency to intro- 
spection, loss of energy, want of power of concen- 
tration, phobias, insomnia. 

Emotional.—Lack of control of feelings, irrita- 
bility, depression. 

Circulatory and Vasomotor.—Palpitation, head- 
ache, sense of giddiness, sweating. 

Various Forms of Gastro-intestinal Trouble.— 
Colitis, dysentery, diarrhea, &c. 

Nowhere in the world can be seen a white race, 
in a tropical climate, maintaining the original energy 
of the people that founded the power. The damp 
heat changes the quality of the blood; the muscular 
fibre becomes less vigorous; the brain becomes more 
irritable; the calm reason, the temperate will, the 
foresight, the strength, the skill, the endurance o 
the European, becomes sadly reduced by the tropi- 
cal eonditions, all acting with their depressing effect 
on the nervous system. 

In India the European is in a position of trust 
and has much responsibility. His work is harass- 
ing in nature and entails much mental effort. In 
the temperate zone many endure strain and mental 
expenditure, working early and late, and keep their 
powers unimpaired; but in the Tropics the powers 
of resistance to such strain are greatly lowered, and 
eventually, in the predisposed, the nerve breakdown 
called neurasthenia ensues. 

When the normal European goes to India he first 
experiences a marked feeling of wellness, his brain 
is More active, and his muscle vigour more marked. 
He cannot understand either the complaints, or the 
warnings, of the old residents. He thinks he has 
an inexhaustible capital of health, but he over- 
draws, and exhaustion follows. The sleepless 
night of fervent heat, noisy with insect life, the 
food tasteless and unrefreshing, the loneliness of 
the station, the petty worries incidental to the 
humdrum of the life, the sun shining all day, bring 
about tiredness of mind and body. It is this terrible 
nerve exhaustion which has, in the past, been the 
most Important factor in preventing the Northern 
races settling, and procreating their line, with a full 
share of the nerve vigour which the parental stock 
possessed. This is why the invaders of India have 
disappeared, and this is the bar to the settlement 
of tropical regions by white folk. It has been 
written of India that there the European struggles 
during the first, dwindles and degenerates during 
the second, and becomes extinct, as such, during 
the third or fourth generation. 

One cause, and one only, can keep the European 
up to his standard, and that is—frequent change. 
However you alleviate, by inereasing knowledge, 
the conditions of life, the factors of climate remain 
-—those many and subtle physical agencies so active 
towards the human organism in health and disease. 
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The sun and the moisture gradually sap the body, 
the feelings, the mind. The domiciled become pale 
and pallid, the prey possibly to anæmia, fever, and 
dysentery; unequal to labour and unfitted for super- 
vision, wasted and worn, they leave a strain bom 
of a neurotic stock. 

Finally the author concluded as follows :— 

(1) I start from Cuvier’s axiom: '' The nervous 
system is at bottom the whole animal, and the 
other systems are only to serve it.” 

(2) My thesis is that the constitution of the 
Northern races is developed in temperate latitudes 
—that its powers are vigorously affected by the 
climatic conditions of the hot zone. 

The way in which to establish a theory is to 
advance definite facts in its favour. 

(i) If you damage the subservient systems you 
injure the whole animal, i.e., the nervous system. 

(ii) Tropical climates injure the various systems 
of the body apart altogether from the dangers of 
attack from parasitic enemies. 

(ii) The characteristics of dwellers in the Tropics 
are distinctive of them and produced by their 
environment. 

(iv) The characters of the Northern races are a 
thing apart and due to similar causes. 

(v) Brain power, or the civilization due to it, did 
not arise in the hot zone, for the seats of this 
ancient civilization—the old ''culture zone ’’— 
were in lat. 259 N. to 50° N. 

(vi) Modern civilization, with higher brain 
development, has gone still further north than the 
seat of the '' culture zone,'' and is now found in the 
temperate regions. 

(vii) The emotional type of brain, when found in 
the Northern peoples, is more peculiar to the races 
that live in the warmer parts, and they have that 
in common with dwellers in the sub-Tropics. 

(viii) What has happened to the myriads of 
invaders of India? Have they maintained their 
power, or have they decayed—Aryan, Greek, 
Scythian, Hun, Mongol, Parthian, &c.? Do the 
peoples of India preserve the characteristics of these 
invaders? Do the descendants of the invaders 
preserve the powers of the nations from whence 
they sprung, and are they comparable to the peoples 
occupying the original homeland ? 

(ix) What has been the effect on the descendants 
of the European races that have gone to India in 
old days—Portuguese, Dutch, French, English? 
To how many generations does the pure blood 
survive? What is the character of the degenerated 
stock ? 

(x) How do the heads of the great merchant 
firms in India answer the foregoing question when 
employing men for various business posts? The 
Eurasian gets a certain pay; the country born gets 
double that; the imported European, with his 
energy and fresh vitality, gets four times the 
amount given to the Eurasian, and twice that given 
to the country born. 

(xi) The Emperor Baber, in his Memoirs, 
makes an interesting note on the depressing effect 
of the climate on his followers—a falling off in 


energy and initiative. For this he gave them per- 
mission to return to the cooler regions to recuperate, 
whilst he himself battled with the discomfort of 
the sun and the surroundings. 

(xii) There is a disease—diabetes—which has 
certain relations to the nervous system. That 
affectien is very prevalent in India, and increasingly 
so since the Indians have been forced to live more 
strenuously by their contact with Europeans, the 
strain being less easy to bear there than in Europe. 

(xii) What occurs to the various strains of 
horses, cattle, sheep, dogs, poultry, and even 
vegetables, introduced from Europe to the plains 
of India? Do their distinctive characters remain 
or deteriorate ? 

(xiv) Experiment has shown that metabolism in 
flowers and changes of colour and structure can be 
brought about by insolation—according to the 
altitude, seasonal and diurnal. 

(xv) What is the meaning of ‘‘ Punjab head,” 
' Bengal head," '' Burmese head,’’ and other 
such terms? (? Warnings of neurasthenia.) 

(xvi) The conditions affecting the foregoing are 
those that have had to do with the formation of 
races—climate, food, soil—i.c., environment. 





NYASALAND PROTECTORATE: 
SICKNESS DIARY. 
Part XXI. 


By H. Hearsey. 
Zomba. 


HEARSEY states that during the months of May, 
June, July and August, 1918, twenty-five additional 
cases of sleeping sickness have been notified, 
namely, six in May, three each in June and July, 
and thirteen in August. Of this number seven 
have been discovered by Dr. Morgan in the Marimba 
district, sixteen by Dr. Conran in the Dowa dis- 
trict, and two by Dr. Sanderson in the South 
Nyasa district. These twenty-five cases added to 
those previously reported now make a total of 158. 

As was stated in the last memorandum, a rein- 
vestigation of the contiguous fly-infested districts, 
to the north and south of the ‘‘ Proclaimed Area " 
in the Dowa district, was to have been taken in 
hand. Funds available for this purpose have not 
admitted of an extended search being made for 
cases, but a period of three months' investigation, 
however, was allotted to each of the following four 
districts with results as now indicated :— 

Marimba District.—Dr. Morgan, who began his 
investigations in August, has, as already noted, been 
successful in finding seven cases within the month. 
Six of these were discovered in the northern portion 
of the fly-area, which is here continuous with 4 
similar area extending to the southern portion of 
the West Nyasa district ; one case has quite recently 
been found in the extreme southern part of the 
district, where the Marimba and Dowa fly-areas 
merge into one another. 

Dedza District.—The reinvestigation of this dis- 
trict, which began in June and terminated in 
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August, was entrusted to Dr. Davey. After a most 
painstaking search no cases were discovered, and, 
as in the past, failure has again been attributed 
to the unfavourable attitude of the natives and to 
an entire lack of co-operation on their part. The 
distribution of tsetse-fly in this district is in a 
relatively narrower ''belt," which traverses its 
entire eastern border along, but at some little dis- 
tance from, the Lake shore. As this fly-area in 
the north is continuous with the fly-area in the 
Dowa district, and with a similar area in the South 
Nyasa district to the south, whence two cases have 
recently been reported, it may quite reasonably be 
assumed that the Dedza district also harbours 
infected cases, however few in number. 

South Nyasa District.—Dr. Sanderson began his 
investigations in this district in August and has 
succeeded in finding two cases up to the present— 
both at the south-west arm of the Lake, that is 
to say, in the north-eastern portion of the district. 
During the month of September he will devote 
attention to its southern boundary. 

Upper Shire District.—On the completion of his 
investigations in the South Nyassa district at the 
end of September Dr. Sanderson will investigate 
the Upper Shire district during the months of 
October and November, working down to the 
extreme southern range of tsetse-fly distribution in 
the Blantyre and West Shire districts. 

It has generally been assumed, Hearsey says, 
that sleeping sickness is endemic, more or less 
exclusively, in the Dowa district; the object of 
these investigations is to demonstrate that the 
disease is to be met with wherever there is tsetse- 
fly, and that, therefore, there is no part of the 
Protectorate where, in the presence of tsetse-flies, 
opportunities do not exist for contracting infection. 
In short, an effort is now being made to substitute 
facts for what has hitherto been conjecture; with 
a view to inducing people living in, or passing 
through, fly-areas to appreciate the danger and to 
adopt necessary precautions. For, however small 
the danger of infection may be, the fact remains 
that the disease is invariably fatal within a com- 
paratively short period. Dr. Conran, in his monthly 
report for August, states in reference to the ques- 
tion of personal prophylaxis: ‘‘ A gradual alteration 
in the attitude of the natives towards the fly is 
noticeable. Missionaries inform me that when 
travelling in the area (‘sleeping sickness’) they 
overhear quite intelligent discussions as to the best 
way to avoid bites, and I notice that many more 
natives carry fly-whisks or bundles of leaves when 
travelling than was the case last year.” 


PREVENTIVE MEASURES. 


The following preventive measures are now being 
carried out :— 

(1) Impressing upon the natives the necessity of 
avoiding being bitten by flies. 

(2) Clearing for a distance of 300 yards or more 
round villages situated in close proximity to fly. 
Extending these clearings in many instances so as 
to embrace their food gardens also. 


(3) Making clearings on each side of roads and 
main paths leading from one village to another, 
thus uniting groups of villages and enabling the 
natives to journey from one to another with com- 
mensurate safety. 

(4) Instructing the natives to use this felled 
timber for firewood, and to avoid visiting the 
adjacent fly-infested woods for this purpose. 

(5) Instituting public latrines in all the villages, 
to prevent natives from visiting the adjoining woods 
for the purpose of defecation. 

(6) Prohibition as to the firing of grass till the 
month of October, when only it is fit for burning, 
so as to ensure as large and as effectively cleared 
areas as possible. 

(7) Removal, whenever feasible, of villages 
situated in danger zones, to fly-free areas. 

To expedite clearing operations axes and heavy 
knives have been supplied to natives in the sleeping 
sickness area, and during a recent inspection 
there was reason to be satisfied that some measure 
of protection at all events will be secured from the 
bites of tsetse-flies, and the danger of man-to-man 
infection possibly considerably minimized. 

The supervision of these clearing operations has 
been placed in the hands of the Medical Officer’s 
patrols and police employed in the area, as also 
the construction and general supervision of the 
latrines, Dr. Conran making his periodical visits to 
see that the work is progressing apace and that 
it is being properly carried out. All this work is 
being done by the villagers themselves, without 
payment of any kind; and on inspection the 
author was satisfied that the various headmen whom 
he met not only did not regard this labour as an 
imposition, but appeared to take an intelligent 
interest in the work. 

Treatment.—The question of treatment has re- 
cently formed the subject of a special communica- 
tion, and it has been pointed out that unless 
natives are segregated in hospital anything in the 
way of systematic treatment, which alone would 
be of any value in furnishing reliable data, cannot 
be taken in hand. Segregation, partly with a view 
to treatment, has been tried in the Dowa district 
and found unworkable. It invariably resulted in 
the concealment of the sick, and natives seemed 
to be convinced that the sick died, not in spite of, 
but in consequence of treatment. The object at 
present is to asceiXain the range of distribution of 
the disease; any attempt, therefore, to segregate 
the sick, for whatever purpose, would reduce the 
number of infected cases now found, already few in 
number, to a minimum. 

Various treatments have, in the past been given 
a trial: (1) Atoxyl alone; (2) atoxyl, with inter- 
mediate doses of hydrarg. perchlor.; (3) soamin; 
(4) salvarsan; (5) tartar emetic; (6) dye B.S. In 
no case was there recovery, and in one or two 
instances in which some amelioration of the 
patient’s condition was observed the improvement 
was merely of a transitory nature. Such slight 
improvement in symptoms is, however, occasionally 
noted in patients undergoing no treatment. 
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Annotations. 


Entamabw in Monkeys.—C. Mathias, in a paper 
in the Bulletin de la Société Médico-Chirurgicale de 
l'Indochinc (September 14, 1913), describes two in- 
teresting entamube which he has encountered in 
monkeys (Macacus rhesus and M. tchehensis) of 
Tonkin. Various observers have recorded, from time 
to time, such organisms, either in the free condition 
or encysted, but they have given no details of struc- 
ture or development. C. Mathis has been able to 
study two entamcebe of the monkeys, and these 
are remarkable in that one of them conforms closely 
to the Entameba coli of man, producing cystic 
forms having eight nuclei, while the other resembles 
E. histolytica, the pathogenic form from man, 
and, like it, produces infective cysts having a maxi- 
mum of four nuclei. There seems very little, if 
anything, to distinguish the former from E. coli, 
the non-pathogenic entamceba of man, but regard- 
ing it as a distinct species, the author suggests for 
it the name Loschia legeri, adopting the generic 
name Loschia in place of the name Entamaba, 
which was first given to an organism from the 
intestine of the cockroach, which, according to 
Chatton und Bonnaire, who created the name 
Loschia, certainly belongs to a genus distinct from 
the amceboid organisms of the human intestine. 
Similarly, Mathis names the second of his monkey 
entamcebe Loschia duboscqi. Here, again, there 
appears nothing to distinguish this organism from 
the pathogenic entamdaeba of man, and the author 
discusses the possibility of their being the same. 
However, on account of the difficulties of establish- 
ing this point, he thinks it safer to regard them 
as distinet. It is possible that this is the organism 
found by Castellani (1908) in pus from an hepatic 
abscess in a monkey (Macacus pileatus), and named 
by him Entamaoba nuttalli, but no cystic forms were 
deseribed, and it is impossible to decide whether 
this is identical with the Loschia duboscqi described 
by Mathis, and which, moreover, was not associated 
with any dysenteric condition. 

The author also records the culture of amcbe 
from the feces of monkeys on the medium of 
Musgrave and Clegg. These are always of the 
Ameba limax type, and apparently have nothing to 
do with the entamebe, but are derived from cysts 
of free living amcebe which have been ingested with 
the food. 





Entamobie of Man.—'* The Entamoebe of Man `’ 
is the subject of a paper by Kuenen and Swellen- 
grebel in the Centralblatt f. Bakteriologie for 
November 15, 1913. The observations were made 
in Medan (Deli-Sumatra), and the authors find that 
here, as elsewhere, two entamcebe exist: one, 
Entamaba coli, non-pathogenic and producing eight- 
nuclear cysts; and the other, E. tetragena (E. his- 
tolytica), pathogenic and producing four-nuclear 
cysts. They describe in detail the development of the 
two entainebe. E. coli varies in diameter from 22 
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to 88 u. They have not encountered the much 
smaller forms which have been described by some 
observers. The cysted forms of E. coli vary in dia- 
meter from 16 to 25 u, which is a measurement 
considerably above that given by most writers. In 
the development of the cyst from the uninuclear to 
the eight-nuclear stage there is described as a normal 
process of development the formation of a large 
vacuole, which occupies the greater part of the cyst 
during the early stages of development, and which 
disappears as the nuclei multiply. It is certainly 
true that in many of the cysts of E. coli such a large 
vacuole occurs and it has the effect of displacing the 
nuclei to the side of the cyst and hindering their 
division, but it is doubtful if it can be regarded as 
of normal occurrence. In the normal development 
no such vacuole is formed, and the nuclear divisions, 
first into two, then into four and eight, proceed 
rapidly, so that the early stages in the absence of à 
vacuole are only of short duration. As regards the 
development of the pathogenic entameba (E. his- 
tolytica), the authors accept the cycle first de- 
scribed clearly by Darling in Panama. There are 
two distinct types of free forms, one the histolytica 
tvpe, which is the tissue invading form, and is to 
be found during the acute dysenteric phase. It 
measures from 25 to 30 u, has usually a definite 
ectoplasm, a nucleus of 6 to 7, with a small karyo- 
some surrounded by a clear area limited by a ring 
of chromatin granules. Within these forms ingested 
red blood eorpuscles are often seen. The second 
type of free form is seen in patients who have re- 
covered from dysenteric attacks and who have for 
the time being no indication of intestinal ulceration. 
These, whieh were thought by Elmassian to belong 
to a distinct species (E. minuta), have a diameter 
of 12 to 16 u. The protoplasm is vacuolated ; there 
Is no clear distinetion between ecto- and endoplasm ; 
the nucleus measures from 8 to 3:44, and often there 
is a good deal of chromidium in the protoplasm. 
The minuta forms do not invade the tissues, but 
live, as saprophytes, in the feces, as does E. coli. 
In this condition they may be present in the stools 
for many months without giving rise to any sym- 
ptoms. It is the minuta form which produces the 
eyst which is responsible for the infection of new 
individuals. These cysts measure from 11 to l4 yu; 
they contain one, two, or four nuclei; and in the 
protoplasm there is frequently a large vacuole and 
a chromidium in the form of blocks or rods. 

Some experiments were conducted on the resis- 
tance of these cystic forms. To test whether ^ 
cystic form is still living or not dilute eosine solu- 
tion was employed, for it has been shown that living 
protoplasm will not stain with dilute eosine, but 
that staining takes place immediately after death. 
Accordingly the cysts were exposed to various ad- 
verse conditions and then tested for half an hour 
with the eosine solution. The cysts were killed by 
1:1,000 sublimate in four hours, 1:250 creolin 1 
five to ten minutes, 50 per cent. alcohol and boiling 
water immediately. Drying kills the cysts in a 
few minutes. Exposure to direct sunlight without 
drying kills most of the cysts in about three hours. 
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Freezing, on the other hand, for several hours kills 
only a small percentage of cysts. In ordinary water 
the cysts survive for three days, after which they 
begin to die if the bacterial growth is marked, but 
they will survive much longer (up to four weeks) 
if they are not killed by overgrowth of bacteria. 
In nature the cysts, when washed about by rain- 
water, will probably survive a long time, since they 
will not be exposed to such bacterial growth as 
would kill them. 

Some experiments were conducted with house- 
flies. In no case were living cysts recovered from 
the gut of flies which had ingested them. Living 
cysts in small numbers could be recovered from 
the outer surface of the bodies of flies which had 
become contaminated with feces, but so soon as 
the flies had cleaned themselves and dried then ne 
further living cysts could be recovered. Accord- 
ingly the authors think that only under exceptional 
cireumstances will flies be able to carry about living 
cysts. 

As regards emetin, it was found that the histo- 
lytica forms were killed by an hour's exposure to a 
solution of 1:10,000. The minuta forms were more 
resistant and survived this treatment for over three 
hours, while the cysts were most resistant of all, 
for of fifty-one cysts only twelve were dead after 
a twenty-four hours’ exposure. With a solution of 
1:100, after half an hour's exposure, of fifty-seven 
cysts forty-four were dead. 


'" Experimental Entama@bic Dysentery’’ is the 
title of a paper by Ernest Linwood Walker with the 
co-operation of Andrew Watson Sellards, published 
in the August number of the Philippine Journal of 
Science (Section B, Tropical Medicine). The 
authors give an account of experiments made by 
them in Manila on prisoners, who volunteered for 
the purpose. The account of the work is divided 
into six parts, the first of which is an introductory 
review of previous investigations on this subject. 
It is mentioned that eighteen species of amæboid 
organisms have been described as parasitic in the 
intestinal traet of man, and of these at least five 
have been definitely stated to be more or less patho- 
genic. Some investigators have been led to the 
belief that amcebe from water and other non- 
parasitic sources are capable, when taken into the 
intestine, of becoming facultative parasites, and in 
certain cases, at least, of causing dysenteric sym- 
ptoms. Reference is made to a former publication, 
wherein one of the authors (Walker, 1911) showed 
that the amcebe found in Manila water were dis- 
tinct from the entamcebe, and that the amcebe 
eulturable from the intestine of healthy persons, 
as well as dysenteries, were derived from cysts of 
amcebe which had been ingested with the food and 
water, and were in no way connected with the 
entamebe, which are strict or obligatory parasites 
incapable of multiplying outside the body of their 
host and not culturable in Musgrave and Clegg’s 
medium. One non-pathogenic species of Ent- 
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amaba is recognized, viz., E. coli, which includes 
the E. nipponica of Koidzumi. There is one patho- 
genie species, E. histolytica, which includes E. 
tetragena (Viereek) and E. minuta of Elmassian. It 
is pointed out that dysentery has been produced 
experimentally in animals by rectal (Kruse and 
Pasquale, Strong and Musgrave), and in one case 
by intravenous (Gauducheau) injections of pus from 
liver abscesses containing entamæebæ but no cul- 
turable bacteria; and, finally, several investigators 
claim to have produced a disease in animals, and 
in one ease in man, having the clinical symptoms 
of entameebic dysentery with entamcebe in the 
stools, and exhibiting the characteristic lesions in 
the intestine at necropsy, by feeding or injecting 
rectally ‘‘ pure mixed cultures " of amcebe and 
non-pathogenic bacteria, which had been isolated 
not only from stools of dysenteric patients, but from 
water and other non-parasitie sources.  Hecog- 
nizing the unsatisfactory nuture of conducting such 
experiments on animals the authors have conducted 
a series of experiments on men in Bilibid Prison 
who had long sentences to serve, who had been 
under observation for years in the prison, and who 
ate cooked food and drank distilled water exclu- 
sively. The men have been under complete control, 
so that the existence or possibility of a natural infec- 
tion with amceboid organisms has been reduced to a 
minimum. The organisms used in these experi- 
ments included all the species of Amaba that could 
be cultivated from the Manila water supply, from 
& variety of other non-parasitic sources both within 
and outside the Tropies, from the stools of healthy 
persons, and from the stools of cases of entameebic 
dysentery; E. coli from healthy persons and persons 
suffering from diseases other than dysentery ;* 
cysts of '' E. tetragena’’ from '' convalescents '' 
and '' contact carriers ’’; and motile E. histolytica 
from acute cases of entamoebic dysentery and from 
entamuebie liver abscess. The material was 
administered in capsule after mixing either with 
powdered starch or magnesium oxides. After 
feeding, the stools were repeatedly examined cul- 
turally as well as microscopically for _ameeboid 
organisms. 

In Part II of the paper are described the experi- 
ments on men with cultures of amebe. Twenty 
feeding experiments have been made with cultures 
from eleven different sources, representing thirteen 
strains and eight species of Ameba. The amcebse 
were cultivated on what is essentially Musgrave and 
Clegg’s medium (agar 2°5 grm., sodium chloride 
0°05 grm., Leibig's beef extract 0°05 grm., normal 
sodium hydroxide 2 e.c., distilled water 100 c.c.). 
The amcebe were fed for the most part in the 
eneysted condition, but in some cases young cul- 
tures free from encysted forms were used. A com- 
plete protocol of each man used in the experimenta 





* The term '* convalescent carrier" is used for a person who 
has recovered from an attack of entameebic dysentery, but who 
is still carrying the specific organism ; a contact carrier is one 
who has not had dysentery, but who nevertheless carries the 
organism. 


388 








is given. The amcebe (named species A—H) were 
all recovered from the feces by culture (from 
the first to the sixth day only) after feeding, with 
the exception of species A and C. Species C was 
ingested only once, and species A five times in 
three different strains. Microscopic examination 
of the feces was always negative as regards amcebe, 
though in one case E. coli was found in the feces 
of one of the men who was known to be harbouring 
the entameba when fed with cultures of the 
amceba. On culture of this feces the ameba, 
species E., was isolated, while E. coli, which was 
found microscopically, was not cultivated. The 
authors conclude this section by stating that it has 
been demonstrated experimentally that none of 
these amcebe are capable of living parasitically in 
the intestinal tract of man. 

Part III has to do with feeding experiments with 
E. coli. The author believes that the E. williamsi 
and E. hartmanni of Prowazek and the E. brasi- 
liensis of Aragao are really forms of E. coli, which 
is the entameba found commonly in the stools of 
healthy persons in tropical and sub-tropical coun- 
tries. 

In the experiments twenty men were fed with 
E. coli, five distinct strains having been used. It 
was fed mostly in the encysted condition, the stage 
with eight nuclei, and given in the manner described 
above for the amcebe. The results with these 
experiments stand in striking contrast to those 
obtained by feeding the cultured amceebe. Of the 
twenty men, seventeen became infected with the 
entamcebe which were found microscopically in the 
feces. Culture of the feces was invariably 
negative. The period of incubation varied from one 
to eleven days, and none of the men have developed 
dysentery, though some of them have been under 
observation for two years and five months. From 
the uniform results it is concluded that E. coli, 
unlike the Amabz, is an obligatory parasite, and 
cannot be cultivated in Musgrave and Clegg’s 
medium, and that it is non-pathogenic, and conse- 
quently plays no rôle in the etiology of entamebic 
dysentery. 

Part IV describes experiments with E. tetragena 
and E. histolytica. According to Schaudinn’s 
original description of E. histolytica, this organism 
is distinct from E. tetragena (Viereck), but most 
authorities now believe that the two are identical, 
and that the four nuclear cysts of E. tetragena are 
the true cysts of E. histolytica. The experiments 
here to be recorded confirm this conclusion. Of 
twenty men who ingested E. histolytica, seventeen 
became infected at the first feeding, one required 
three successive feeds before becoming infected, and 
two who did not become infected at the first feed 
were reserved as controls. Sixteen of these men 
ingested E. histolytica, and in fourteen mobile 
entamcbe appeared in the stool; four men ingested 
mobile E. histolytica (in two cases from liver 
abscess), and three of these became infected. The 
high percentage infected after ingesting mobile 
entamcebe is due probably to the fact that the acid 
of the stomach was neutralized with magnesium 
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oxide. Only one of the two men who ingested enta- 
mobs from liver abscess became infected. In the 
case of six of the men fed with encysted forms no 
neutralization was undertaken, and they all became 
infected. The entamcebe appeared in the feces 
from one to forty-four days after feeding (average 
nine days). Of the eighteen men who became 
infected with E. histolytica four have developed 
entamebic dysentery. It is stated that '' the large 
percentage of latent infections (78 per cent.) among 
these experimentally parasitized men was some- 
what unexpected. However, the frequent 
occurrence of latent infections in entamebic 
dysentery has been noted by a number of 
authors, and is well known to every clinician 
and pathologist working in the Tropics.’’ 
No case of spontaneous entamoebie dysentery 
occurred in the ward during the period of the 
experiments with E. histolytica, so that the results 
warrant the conclusion that E. histolylica is a strict 
or obligatory parasite, that it cannot be cultivated 
in Musgrave and Clegg's medium, and that it is 
the essential etiological factor in endemic tropical 
dysentery. As a further result of these experiments 
it has been found that men fed with E. histolytica 
show ''tetragena '' cysts in their stools, and that 
at certain stages of the infection the entamebe 
acquire the characters of Elmassian's E. minuta, 
so that one may conclude that E. tetragena and 
E. minuta are in reality E. histolytica. 

Part V is occupied with the application of the 
results to the diagnosis, treatment, and prophylaxis 
of entameebic dysentery. For examination of any 
individual for entamoebic infection it is better not 
to administer a purge, for in the formed stool 
encysted forms are more likely to occur, and these 
are much more readily diagnosed than the free living 
entamcebe. The differences between the free living 
forms of E. coli and E. histolytica are described, but 
it is admitted that the differentiation of the two is 
sometimes impossible. The encysted forms, how- 
ever, present the most distinctive characters for 
making a diagnosis. In the matter of treatment it 
is most important to make a diagnosis, for E. coli 
is very common in the Tropics, and the indis- 
criminate treatment of all persons showing enta- 
mobs in their stools is as indefensible as would be 
the treatment with diphtheria antitoxin of every 
person showing a culture of any bacillus whatsoever 
from his throat. On the other hand, diagnosis is 
necessary in the case of chronic and latent cases 
of entamcebic dysentery, for these are sources of 
infection in endemic regions, first, because of their 
relative prevalence; secondly, because this condition 
persists indefinitely ; thirdly, because their infection 
is unsuspected; and  fourthly, because these 
“carriers '" are constantly passing in their stools, 
often in enormous numbers, the resistant, encysted 
stage of E. histolytica. '' The knowledge of the 
part which these ' carriers’ of E. histolytica prob- 
ably play in the spread of entameebic dysentery, 
together with the ease and certainty with which 
such ‘carriers’ can be detected by microscopic 
examination of their stools, makes the prophylaxis 
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of the disease relatively simple. It is believed that 
it would be possible, were it practicable, to eradicate 
this disease from any region by a systematic 
examination of stools and the treatment or isolation 
of all persons found to be carriers of E. histolytica. 
In the absenee of such thoroughgoing prophylactic 
measures, a sanitary disposal of all fecal matter 
should be insisted upon, and household ‘ carriers - 
of E. histolytica should be eliminated.” 

In the matter of personal prophylaxis the authors 
believe that à monthly examination of the stools 
of persons residing in endemic centres would 
ordinarily be suffieient to anticipate and prevent 
an attack of entamcebic dysentery. The paper 
describes the methods for separating and distin- 
guishing the pathogenic and non-pathogenic enta- 
moebee, and concludes with Part VI, which is 
summary and conclusions to be drawn from the 
foregoing results. 


A New Sign in Kala-azar.—The Lancet for August 
9, 1913 (p. 392) contains a paper by Dr. R. A. P. 
Hill on a new sign in kala-azar which, if found to 
be of constant occurrence, should be a great help 
in diagnosis. The author has seen eleven cases of 
the disease in Pekin during the past two years, and 
in only one instance was the patient over 12 or 13 
years of age. Further south in China adult cases 
appear to be more common. The sign referred to 
is & peculiar action of the blood when diluted with 
a special diluting fluid which the author uses in 
making leucocyte counts. In other diseases the 
blood mixes with the fluid quite readily, but in eight 
consecutive cases of kala-azar the author has found 
that even with the utmost expedition one cannot 
prevent the blood from clumping, so that it becomes 
impossible to make a blood count with the use of 
this fluid. The diluting fluid is made in the follow- 
ing way :— 

A. (1) Wright's modification of Leishman's stain, 
saturated and filtered (presumably in methyl 
alcohol), 2 parts. 

(2) Pure methyl alcohol, 1 part. 

B. 0'l per cent. solution of sodium chloride in 
distilled water. 

For use add 1 part of A to 3 parts of B, shake 
well, and use within half an hour. If a precipitate 
forms or the cells overstain add a little more methyl 
alcohol to A. Dilute the blood 1 in 20 or 25, and 
mix promptly. If the mixing is done too slowly 
lumps may form in any blood, but in kala-azar it js 
impossible with the utmost expedition to avoid 
lumping. Of the eight cases it was least marked 


in one that apparently recovered under big doses of 
quinine. 





Cerebral Mularta.—Patterson contributes an in- 
teresting article upon the cerebral form of 
pernicious malaria in the Journal of the American 
Medical Association,, November 15, 1918. He 
recognizes the following types: (1) The comatose 
type, (2) the motor irritative type, (8) the motor 


depressive type. Coma is & symptom of all the 
types, the associated symptoms varying with the 
different types. As a rule, cerebral malaria does 
not occur with the first paroxysm, but is preceded 
by several. Its onset is always sudden, occurring 
with startling swiftness. Cases illustrative of the 
different types are given; the conclusions the author 
reaches are as follows :— 

(1) Cerebral malaria may assume the form of any 
brain disease. 

(2) It is practically never due to the first 
paroxysm but to succeeding ones, and by energetic 
treatment of the first paroxysm it may be prevented. 

(3) Quinine hypodermically acts specifically, but 
the drug must be given for effect—the dose usually 
being 9 to 12 gr. every four hours. 

(4) Cerebral malaria is a frequent disease in 
malarial districts. 


Leprosy.—Bayon, in the British Medical Journal, 
November 29, 1918, writes on the clinical and 
bactetiological aspects of leprosy. He believes that 
knowledge of the contagious nature of the disease 
is founded on the following substantial observa- 
tions :— 

(1) That it is a disease due to a definite micro- 
organism. 

(2) That in Northern Germany, where the disease 
had been reintroduced from Russia in modern times, 
the infection was found to have spread concen- 
trically from the first imported cases. 

(3) That the overwhelming majority of cases 
originate in countries where leprosy is relatively 
common. 

(4) That in the rare cases in which the disease has 
been contracted in countries where leprosy is not 
indigenous, such as England, Holland, &nd Southern 
Germany, we are able in every case to prove the 
more or less intimate contact with lepers who in 
their turn came to these districts after a more or 
less prolonged stay in a leprosy ridden country. 

(5) That in countries where leprosy is relatively 
rare the disease is found to be bound to definite 
foci or families. This has been observed in the 
Alpes Maritimes, on the Riviera, and in the Valais 
(Switzerland). 

(6) That the countries which have carried out 
universal segregation have been rewarded by a 
gradual and constant diminution of the disease. 

(7) That where segregation has been abandoned 
or loosely carried out the scourge has attacked an 
ever-increasing number of individuals. 

The author's statistics seem to show clearly that 
contagion or infection through immediate contact 
is the usual mode of transmission, and this being 
so, it is rather far-fetched to seek an insect carrier 
of the scourge. All experiments to prove this mode 
of dissemination have so far failed, though it 
appears quite probable that the common house-fly 


. ean suck up the germs of the disease from open 


sores, and carry them about for several days. As 
regards treatment, nearly every imaginable drug 
has been tried, and & great number are still under 
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experiment in the hope of discovering a cure for 
leprosy; but so far there is no specific and sure 
method of treatment. 

In its initial stages leprosy affects the general 
well-being and appearance of an individual to such 
a slight extent that any therapeutic effort which 
succeeded in arresting the disease in its early stages 
in a fair proportion of cases would practically 
amount to a cure. 

Spontaneous remissions of the disease and spon- 
taneous apparent ''cures'' occur, however, in a 
small proportion of lepers, and may last for several 
years, in some instances as long as fifteen years or 
more, but afterwards the disease may again become 
virulent and rapidly kill the patient. Therefore any 
drug or method of treatment must stand the test 
of time, five years or more, and be applied to a 
sufficient number of patients. 

Without taking into consideration these impor- 
tant initial factors, it is absolutely irresponsible to 
speak of cure in a disease so chronic, slow, and 
intractable as leprosy is known to be. 

For all advanced nodular stages Chaulmoogra oil, 
or, better, its refined constituent ‘‘ antileprol,’’ 
injected intramuscularly in doses of 8 to 5 c.c. is 
still the best palliative the author knows. The 
injections should be repeated every three days, and 
the course should last five months.or more if the 
patient can stand it. Chaulmoogra oil and antileprol 
can also be given internally in small eapsules, and 
for this mode of treatment antileprol is decidedly 
preferable, as it does not cause the gastric disturb- 
ances produced by the unrefined oil. Doses varying 
between 15 minims and ten times that quantity can 
be taken daily. | 

Cases in the early macular stage appear to 
respond better to other forms of treatment. A 
cultural extract has also been prepared from the 
micro-organism of leprosy isolated by Kedrowsky cn 
lines similar to those used in the preparation of 
Koch's alt-tuberkulin. 


————— 
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[Preliminary General Circular. ] 
Preliminary Notice. 

Tue International Association for Tropical Agri- 
culture (Association scientifique internationale 
d'Agronomie coloniale et tropicale) has decided to 
hold in London, in June, 1914, an International Con- 
gress, in which all countries interested in Tropical 
Agriculture and Forestry are invited to participate. 
The Association has requested the Committee of 
the British. Section, whose headquarters are at the 
Imperial Institute, to make the necessary arrange- 
ments for the meeting, in co-operation with the 
Bureau of the International Association in Paris. 








The Congress will be held at the Imperial In- 
stitute, South Kensington, London, S.W. It will 
open on Tuesday, June 23, and close on Tuesday, 
June 30, 1914. 

Order of Business. 


In the order of business at the Meeting, the morn- 
ing sittings (10 a.m. to 1 p.m) will be reserved for 
papers and discussions on subjects of general im- 
portance, each morning being devoted to a single 
subject; the afternoon sittings (8 to 5 p.m.) will be 
reserved for papers and discussions on special 
subjects. 

Transactions. 


Communications intended for the Congress may 
be made in English, French, German, or Italian; 
but the general language of the Congress will be 
English. 

The following subjects are suggested for papers 
and discussion at the morning meetings. Contribu- 
tions on these and similar subjects are invited :— 

I. Technical Education and Research in Tropical 
Agriculture. 

II. Labour Organisation and Supply in Tropical 
Countries. 

III. Scientific Problems of Rubber Production. 

IV. Methods of developing Cotton Cultivation in 
New Countries. 

V. Problems of Fibre Production. 

VI. Agricultural Credit Banks. 

VII. Agriculture in Arid Regions. 

VIII. Problems in Tropical Hygiene and Preven- 
tive Medicine. 

Papers for the afternoon meetings are invited on 
the following subjects :— 

I. Problems relating to Tropical Agriculture and 
Forestry. 

II. The Cultivation and Production of—Rubber, 
cotton and fibres, cerenls and other food-stuffs, 
tobacco, tea, coco-nuts, other agricultural products, 
forest products. | l 

III. Plant Diseases and Pests affecting Tropical 
Agriculture. T 

Papers recommended for publication and Reports 
of Diseussions will be published at the close of the 
Congress. 

| | Subscription. 

The subscription for membership of the Congress 
will be £1, entitling members to admission to all 
meetings and receptions and to receive the volume 
of printed papers and discussions on publication. 
Those desiring to become members of the Congress 
are requested to fill in a form, which may be 
obtained from the Imperial Institute, and return 
it to the Organising Secretaries for the Congress, as 
soon as conveniently possible, in order that their 
hames and permanent addresses may be registered. 


Notices. | 
A General Programme, with the complete 
arrangements, will he forwarded to all registered 
members before the Meeting. 
Arrangements will be made for the accommoda- 
tion of members of the Congress at suitable hotels. 


Arrangements have been made by the Organisers 
of the International Rubber Exhibition and of the 
International Cotton, Fibres, and Allied Industries 
Exhibition to hold these Exhibitions during the 
period of the Congress, at the Royal Agricultural 
Hall, Islington, London, N. Members of the 
Congress will receive free Season tickets of admis- 
sion to the Exhibitions; and special means of 
conveyance between the Imperial Institute and the 
Agricultural Hall will be provided. 

The Organising Committee cordially invite all 
who take an interest in Tropical Agriculture and 
Forestry to attend the Congress and to make the 
contents of the present circular as widely known 
as possible. 


All correspondence relating to the communication 
of papers and the arrangements for the Congress 
should be addressed to :— 

The Organising Secretaries, 
Third International Congress of Tropical 
Agriculture, 
Imperial Institute, 
London, S.W. 


WyNbDHAM R. Dunstan, 

President of the International 
Association and Chairman of the 
Organising Committee for the 
Congress in London. 


F. Hem, 
Secrétaire Perpétuel de UAsso- 
ciation Internationale, Paris. 


T. A. Henry, 
H. Brown, 
Honorary Organising Secretaries for 
the Congress in London. 


MEMBRES DU BUREAU INTERNATIONAL DE 
L'ASSOCIATION. 


PRESIDENT EN EXERCICE 1910-1915: 


M. le Prof. Dunstan, Directeur de l'Institut. Impérial, 
Londres, Membre de la Société royale de Londres. 


PRÉSIDENT SORTANT (1RE PÉRIODE D’EXERCICE 1905-1910). 


M. le Prof. J. L. de Lanessan, ancien Ministre, ancien 
Gouverneur Général de l'Indo-Chine. 


Vick-PRESIDENTS: 


Allemagne.—M. le Prof. A. Engler, Membre de l'Académie 
des Sciences de Berlin, Directeur des Musée et Jardin botanique 
royaux de Berlin, et de la Station botanique centrale pour les 
Colonies allemandes. 

M. le Prof. Dr. Wohltmann, Conseiller privé, Directeur de 
l'Institut acricole de l'Université de Halle sur Saale. 

Angleterre. —M. le Colonel Sir D. Prain, Directeur du Jardin 
royal, Kew, Membre de la Société royale de Londres. 

Indes-britanniques. —M. Bernard Coventry, Conseiller agricole 
du Gouvernement. 

Belgique. —M. Ch. Liebrechts, Conseiller d'Etat à Bruxelles. 

M. E. Leplae, Directeur général de l'Agriculture du Congo 
Belge, au Ministére des Colonies à Bruxelles. 

M. E. de Wildeman, Directeur du Jardin botanique de 
l'Etat. 

Bresil. —- S. E.M. Olyntho de Magalhaes, Ministre du Brésil à 
Paris. 

Egypte.—M. G. C. Dudgeon, Directeur général de l'Agricul- 
ture au Caire. 
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á Equateur.—S.E.M. le Dr. Rendon, Ministre de l'Equateur à 
aris. 

Espagne. — M. le Prof. Vincente Arche, Chef des Services de 
l'Enseignement et de l'Expérimentation agricoles, au Ministére 
de l'Agriculture, à Madrid. 

M. E. Gomez Flores, Chef du Service agronomique des 
Canaries, à Las Palmas. 

France.—M. le Myre de Villers, Ambassadeur, Président 
honoraire de la Société d'Acclimatation de France. 

M. le Prof. Muntz, de l'Institut national agronomique, 
Membre de l'Académie des Sciences de Paris. 

M. le Prof. Edmond Perrier, Directeur du Muséum national 
d'Histoire naturelle, Membre de l'Académie des Sciences de 
Paris. 

M. le Prof. Prillieux, de l'Institut national agronomique, 
Membre de l'Académie des Sciences de Paris. 

M. le Dr. Roux, Directeur de l'Institut Pasteur, Membre de 
l'Académie des Sciences de Paris. 

M. Tisserand, Directeur honoraire de 
l'Académie des Sciences de Paris. 

Italie.—S.E.M. le Prof. Nitti, Ministre de l'Agriculture, de 
l'Industrie, et du Commerce A Rome. 

S.E.M. le Prof. Sanarelli, Secrétaire d'Etat au Ministéro de 
l'Agriculture, de l'Industrie, et du Commerce à Rome. 

M. le Comte Sabini, Attaché commercial a l'Ambassade 
d'Italie à Paris. 

Mexique.—S.E.M. de Mier, ancien Ministre du Mexique à 
Paris. 

S.E.M. Olegario Molina, ancien Ministre de l'Agriculture à 
Mexique. 

Pays-bas.— M. le Prof. H. J. Lovink, Directeur général du 
Départment de l'Agriculture, des Indes néerlandaises A 
Buitenzorg. 

Portugal.—M. le Prof. Freire d’Andrade, Directeur général 
des Colonies, au Ministére des Colonies, à Lisbonne. 

S.E.M. le Prof. Batalha.reis, Ministre du Portugal à Saint- 
Pétersbourg. 

M. le Prof. J. Henriques, Directeur du Jardiu botanique de 
l'Université de Coimbra. 

M. le Prof. de Monte-Pereira, &ucien Directeur au Ministére 
des Colonies, à Lisbonne. 

Russie.—M. le Prof. Boris de Fedtschenko, 
botanique impérial de Saint-Petersbourg. 

Turquie..—M. le Prof. Hassib Bayindirly, Directeur de 
l'Enseignment agricole au Ministère de l'Agriculture, ù Con- 
stantinople. 


l'Agriculture de 


du Jardin 


ADMINISTRATEUR-TRESORIER : 

M. S. de la Rupelle, Secrétaire général de la Société générale 
pour favoriser le développement des Commerce et de l'Industrie, 
à Paris. 

SECRÉTAIRE PERBRPÉTUEL: 

M. le Dr. F, Heim, Professeur a l'école nationale supérieure 
d'Agriculture coloniale, et au Conservatoire nationale des Arts 
et Métiers. 


ORGANISING COMMITTEE FOR THE CONGRESS IN 
LONDON. 
CHAIRMAN : 


Prof. Wyndham R. Dunstan, C.M.G., M.A., LL.D., F.R.S. 


MEMBERS: 


Mr. M. Kelway Bamber, Government Chemist, Ceylon. 

Mr. J. R Blackwood, Director of Agriculture, Bengal. 

Mr. J. R. Bovell, LS.O., Superiutendent of Agriculture, 
Barbados. 

Mr. I. H. Burkill, M.A., F.L.S., Director of Gardens, Singa- 


re. 

Prof. P. Carmody, Director of Agriculture, Trinidad. 

Mr. D. T. Chadwick, Director of Agriculture, Madras. 

Mr. B. Coventry, C.I. E., Agricultural Adviser to the Govern- 
ment of India. 

Dr. C. W. Daniels, Medical Adviser to the Colonial Office, 
London. 

Mr. M. T. Dawe, Director of Agriculture in the Territory of 
the Mozambique Company. 

Prof. F. Debono, Inspector of Agriculture, Malta. 

Mr. G. C. Dudgeon, Director-General of Agriculture, Egypt. 

Mr. P. R. Dupont, Curutor, Botanic Station, Seychelles. 





Dr. E. Goulding, Imperial Institute, London. 

Mr. E. Ernest Green, late Government Entomologist, Ceylon. 

Mr. W. 5. Hamilton, Director of Agriculture and Industries, 
Punjab. 

Prof. J. B. Harrison, C.M.G., Director of the Department of 
Science and Agriculture, British Guiana. 

Mr. W. Hopkins, Director of Agriculture, Sierra Leone, 

Mr. A. E. Humphries, Chairman, Home-grown Wheat Com- 
mittee. 

Mr. J. A. Hutton, Chairman, British Cotton-growing Arsocia- 
tion. 

Mr. W. H. Johnson, Director of Agriculture. Southern 
Nigeria. 

Mr. C. H. Knowles, Superintendent of Agriculture, Fiji. 

Mr. P. H. Lamb, Director of Agriculture, Northern Nigeria, 

Mr. L. Lewton-Brain, Director of Agriculture, Federated 
Malay States. 

Mr. R. N. Lyne, Directorof Agriculture, Ceylon. 

Mr. A. C. MacDonald, Director of Agriculture, East Africa 
Protectorate. 

Mr. J. MacKenna, Director of Agriculture, Burma. 

Mr. J. S. J. MeCall, Director of Agriculture, Nvasaland. 

Mr. F. C. McClellan, Director of Agriculture, Zanzibar. 

Mr. J. McSwiney, Director of Land Records aud Agriculture, 
Assam. 

Dr. E. A. Nobbs, Director of Agriculture, Rhodesia. 

Lieut..Col. Sir D. Prain, C.M.G., C.LE., LL.D., F.R.S., 
Director, Royal Botanic Gardens, Kew. 

Mr. H. N Ridley, C.M.G., F.R.S., late Director of Gardes 
and Forests, Singapore. 

Mr. S. Simpson, B.Sc., Director of Agriculture, Uganda. 

Mr. H. Hamel Smith, Editor of Tropical Life, London. 

Mr. F. A. Stockdale, Director of Agriculture, Mauritius. 

Sir Stewart Stockman, Chief Veterinary Officer, Board of 
Agriculture and Fisheries, London. 

Mr. W. 5. D. Tudhope, Director of Agriculture, Gold Coast. 

Mr. W. T. Tutcher, Superintendent, Botanical and Forestry 
Department, Hong Kong. 

Dr. F. Watts C.M.G., Imperial Commissioner of Agriculture 
for the West Indies. 

Dr. T. A. Henry, Imperial Institute, London, | Honorary 

Mr. Ifarold Brown, Imperial Institute, London, ; Secretaries. 
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Arugs and Appliances. 





EXPERIENCES WITH ARSEN-TRIFERRIN. 


ARSEN-TRIFERRIN was used by Dr. K. Jochem, 
Berlin, in thirty-two cases of anemia, scrofula, and 
malnutrition, after nervous exhaustion and debility, 
after severe illnesses, and finally in diseases of 
tubercular origin. It proved of excellent service in 
all the cases. No objection was raised on the score 
of taste or agreeableness. ‘The author ordered the 
preparation half an hour after meals, three times a 
day, children taking one tablet, adults two tablets 
at a time. Condiments and fruit must be avoided 
while Arsen-Triferrin is being taken. Patients who 
had complained of loss of appetite were soon en- 
dowed with an increased appetite. In all cases the 
author observed an improvement in the general 
condition within a short time, as well as an increase 
in bodily vigour. The author gave Arsen-Triferrin 
to ten children, 6 to 13 years old, after they had 
recovered from whooping-cough, in order to com- 
pensate for the debilitv, and the results were 
excellent. 

Arsen-Triferrin was given to the same number of 
young patients, both males and females, varying 
in age from 13 to 18 years, because of the debility 
and anemia associated with puberty, and the 
results wore cdl exceedingly wood. For example, a 
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lad, aged 16, became very angemic owing to exces- 
sive growth and premature overstrain, but an excel- 
lent result was established after the use of six boxes 
of Arsen-Triferrin tablets. 


— c 
Recent and Current Miterature. 





A list of recent publications and articles bearing on trovical 
diseases is given below. To readers interested in any 
branch of tropical literature mentioned in these lists the 
Editors of the JOURNAL OF TROPICAL MEDICINE AND 
HYGIENE will be pleased, when possible, to send, on appli- 
cation, the medical journals in which the articles appear. 


* The Medical Journal of South Africa," vol. ix, No. 3, 
October, 1913. 


Tuberculosis in the Mines of South Africa,—Allen brings 
forward figures which show that tuberculosis is common 
amongst native miners in South Africa. Thirty per cent. of 
these cases are found in imported natives, forty-two per 
cent. being due to infection in the mines themselves. No 
local measures, the author states, can be expected to accom- 
phish much with such a steady annual influx of fresh cases. 
[If all natives imported were thoroughly examined and those 
suffering from tuberculosis rejected, the incidence of the 
disease would manifestly be reduced. ] 


«Journal of the Royal Army Medical Corps," vol. xxi, 
No. 4, October, 1913. 


Vhichetomus Fever in Aden.—Loughnan writing on this 
subject describes the habits and species of the sand- 
flies found in Aden, He states that four specimens of sand- 
flies captured in the beginning of June were sent to the 
Royal Arny Medical College for identification, where they 
were pronounced to be Phlebotomus minutus. The adults 
have been found with difficulty in dark areas of inhabited 
barracks, bungalows, native huts, and in caves frequented 
by camel men and sweepers. About half an hour before 
sunset on calm evenings the sand-flies take to flight, and 
are attracted by human beings, by burning lamps, by 
white articles such as writing paper, tablecloths, shirts and 
towels, on which they temporarily rest. These flies are 
found sparscly distributed during the colder months, but 
increase in numbers with the onset of the monsoon from 
the end of May, when the temperature averages 95° F. and 
the humidity of the atinosphere is greater than during the 
colder months. 

After careful searches, the author has never been able to 
diseover the breeding-places of these flies, although the 
geological conditions might be considered suitable to the 
growth of insect life which prefers slight moisture, dark, 
secluded caves, associated with crannies and holes, in the 
vicinity of human habitations, particularly where crumbling 
lava, pumice, rubble and igneous sand are to be found, 
with slightly varying temperatures, from sea-level to a height 
of 1,700 ft. 
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Kingdom, unless specially desired and arranged fox. 
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Colonial Medical Reports.—No. 13. —Sierra Leone— 
(continued). 


SMALL-POX. 


THERE was no outbreak of this disease either in 
the Colony or Protectorate. 

The only authentic case officially notified was 
one of the native crew landed from a steamer. This 
case was seen by a medical officer and was imme- 
diately isolated, and admitted to the Small-pox 
Hospital at Kissy; his comrades on board, who 
were also landed, were segregated at the lazaretto 
and were immediately vaccinated. There was no 
fresh manifestation of the disease. 

In the Protectorate there were few cases reported, 
and there was no epidemic outbreak. 


VACCINATION, 


This was kept up fairly regularly during the year 
in the Colony and Protectorate. The lymph, still 
obtained from the Liverpool Institute of Compara- 
tive Pathology, continues to give most satisfactory 
results, a high percentage of successes being ob- 
tained when it was used within a reasonable time 
after its arrival in the Colony. To the use of this 
lymph must certainly be attributed the comparative 
freedom from small-pox for the past three years. 

The total number vaccinated was 7,448, and of 
these 6,491 were successful, 430 unsuccessful, and 
022 were not seen again, the proportion of suc- 
cesses being 87 per cent. of the total done. 


QUARANTINE. 


Only once during the year were quarantine 
restrictions imposed; this was in the case of the 
s.s. '' Addah,’’ which arrived in port with a case 
of small-pox on board. As already stated, the case 
was immediately isolated and admitted into the 
Small-pox Hospital at Kissy, and all other neces- 
sary precautions taken to prevent any outbreak or 
spread of the disease. New quarantine regula- 
tions, more in accord with modern ideas, are being 
drawn up, and will be in force at an early date. 

The new sanitary station at the Cape, about 
five miles from the harbour, chiefly for the segre- 
gation of persons during yellow fever, cholera, or 
plague outbreaks, was almost completed; it now 
requires to be enclosed, with a suitable fence, and 
the furniture still remains to be completed. The 
station contains the following buildings: One large 
Kuropean barri (or house on native model); six 
large native barris (or houses on native model). 

A hospital, dispenser's quarters, a guard house, 
kitchens, disinfecting chamber, mortuary, wash- 
houses and latrines; all the latter are permanent 
stone structures, the seven barris are modified 
native houses. Each native barri is enclosed with- 
in its own wire fence, so that the occupants of one 
barri can have no communication or contact with 
those of another. Each is capable of accommo- 
dating fifty people. A new disinfecting house for 
Freetown has been built; it is situated on the quay 
at a convenient distance from the landing-place 
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and jetties. This chamber consists of four apart- 
ments; a Clayton's disinfecting machine is placed 
in one which communicates by a small opening, 
for the passage of the tubes of the machine, with 
two of the other rooms, the remaining room is in- 
tended for a store for disinfected articles awaiting 
shipping. With the completion of the sanitary 
station, and the disinfecting chamber fitted with a 
Clayton's machine, this Colony may be considered 
fairly well equipped for fighting any outbreak, or 
introduction froin shipping, of infectious disease. 


SANITATION OF |'REETOWN. 


During the year the sanitation of the city was 
carried on as usual by the Sanitary Department of 
the City Council. The scavenging was under the 
direct control of the same department, with the 
result that the work was done more efficiently and 
more economically than when it was let out to con- 
tractors. 

The following returns show some of the work 
done by the sanitary inspectors during the year 
in the prevention of nuisances: Number of sum- 
monses, 32; number of convictions, 26; amount in 
fines, £6 2s. ld.; amount received from owners of 
neglected lots cleaned by the Sanitary Department. 
£0 9s. 2d.; persons arrested for committing nuis- 
ances, 50; number of warning notices for abatement 
of nuisances served, 2,280; number of warning 
notices re cesspits, 142; number of dead animals 
found and buried, 38; amount of diseased meat 
found and destroyed, 1,613 lb. 

During the year the following minor sanitary im- 
provement works have been carried out by the 
Government: Incinerators (for ordinary refuse 
matter, new ones built, slightly modified in shape 
from the first one built in 1908), 4; dust-bins of 
the new covered type, 11; public laundries, 4, 
bringing the totals of each up to—incinerators, 5; 
dust-bins, 20; public laundries, 6. 

It is hoped that by the end of 1910, if the pro- 
posed programme of minor sanitary improvements 
be carried out, that a sufficient number of the above 
will be provided to meet the present requirements 
of the town. 

A cattle market has also been provided, the land 
being granted by the Government to the City 
Council for the purpose; it is situated at the north 
end of Hagan Street on high ground, close to the 
beach, from which a good road has been made up 
the cliff. This market does away with the great 
inconvenience and risk to the public formerly ex- 
perienced by the driving of cattle through the 
streets, and holding the market in one of the princi- 


pal thoroughfares, this going on at all hours of the 


day. The new market is being railed in and 
drained and suitable stalls for tethering cattle are 
being provided. l 

The incinerators mentioned above, the first in- 
troduced by me in 1908 having been found to work 
so satisfactorily, are now being adopted as the type 
of rubbish destructor for general use in Freetown; 
they are cheap in construction, economical in 
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working (no special fuel being required), and effi- 
cient in action, and a great improvement in every 
way on the burning pits and rubbish shoots for- 
merly in general use throughout the town, and 
which were at once so unsanitary and so unsightly. 

During 1910 the following programme of sanitary 
improvements are proposed to be carried out: (1) 
Incinerators, 4; (2) dust-bins, 12; (3) laundries, 4; 
(4) draining publie stand-pipes; (5) levelling up of 
streets; (6) continuation of general drainage 
scheme; (7) repairs of streets; (8) a fish market to 
be provided. 

There is one mule and one bullock cart in use at 
present in connection with the scavenging of the 
town, but a few more are very much needed in 
the large scattered area to be dealt with. 

The question of the disposal of excreta, and some 
modification in the way of improvement in the 
present cesspit system, are still under considera- 
tion. 


THe TEACHING OF HYGIENE IN FREETOWN. 


Elementary hygiene continues to be taught regu- 
larly in all the secondary schools, the sum of £180 
being voted by the Government for distribution in 
prizes to the schools and scholars as an encourage- 
ment for the study of the subject. At the annual 
examination held in December a hundred pupils 
entered, thirty-two more than the previous year, 
with the following results :— 

1 obtained over 90 per cent. marks 


2s " s and under 91 

9 > 29 76 99 99 1 
7 ,9 ?9 60 ?? 19 71 
17 » » 90 » T 61 
22 99 9° 40 93 99 51 
20 » » 90 , » 41 


The five schools represented received £20 each, 
the candidate who received highest marks received 
£5, and the seven next best candidates received £2 
each. 

So far as I can judge, the teachers and scholars 
continue to take a keen interest in the subject. 


SANITATION IN THE PROTECTORATE. 


During the year a scheme was outlined by which 
medical officers were enabled to assist and take an 
interest in the sanitation of towns in the Protec- 
torate. The scheme was energetically taken up 
by Drs. Jackson-Moore and Murphy in the Ronietta 
and Koinadugu districts respectively, and their 
reports showed that the Chiefs and their people were 
on the whole eager to carry out any suggestion 
made in regard to the improvement of their towns, 
it seemed to be quite the exception to meet with 
opposition or indifference to the advice given in 
these two districts; it may be truthfully stated that 
the Protectorate sanitation scheme has so far 
worked satisfactorily, so far as these two districts 
are concerned. In the Koinadugu district, Dr. 
Orpen reported that the people were decidedly 
indifferent, but there is no reason to fear that, with 
a little persistence, they will in time come round to 
see the advantages of cleanliness in their immediate 
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surroundings and see the good in the white '' medi- 
cine man's '"' advice. | 

Unfortunately, in several districts patrolling for 
any purpose is not always possible, owing to local 
medical duties. Medical officers in the Protectorate 
are now called upon to carry out the following 
varied duties as well as their ordinary purely 
medical work, viz.:—(a) To patrol their districts 
and instruct the natives in sanitation; (b) to patrol 
for purposes of vaccination; (c) to assist in the study 
of entomology; (d) to study the prevalence, &c., of 
such diseases as syphilis, leprosy, sleeping sickness, 
&c; (e) to select and inspect sites for quarters and 
report on water supplies; (f) to make special study 
of blood-sucking flies as to their prevalence and 
localities; (g) to specially report on each of these; 
(h) to act as Deputy District Commissioners. 

Taking into consideration the various duties 
medical officers are now called upon to perform in 
connection with the practice of their profession in 
the Protectorate, I think it is high time that they 
should be completely exempted from taking any 
part in purely administrative duties. As to Deputy 
District Commissioner's duties, it now frequently 
happens that a medical officer has to give up most 
of the time that he could have given, with much 
more benefit to the country, to some of the other 
and more congenial subjects with which he is 
expected to deal. 


ANTI-MALARIAL SANITATION IN FREETOWN. 


(1) Anti-malarial sanitation has now become an 
essential part of general sanitary measures, and 
any observations on general sanitation in reference 
to a town or a Colony in Tropical Africa must be 
interpreted as including in their scope—and a very 
important portion of them—measures directed to 
the alleviation of malaria generating conditions. 

In this Colony the following anti-malarial sani- 
tary measures were practised during the past year— 
1909 :— 

(2) In Freetown the regular collection of refuse, 
likely to act as breeding haunts for mosquitos, i.c., 
old tins, bottles, calabashes, and such-like useless 
articles, from compounds and houses and their final 
disposal either by dumping into the sea, or by 
burial. A special look-out was kept up by the 
Sanitary Inspectors for the presence of mosquito 
larve in water receptacles in compounds, the 
importance of this subject being periodically 
impressed upon them. During the rainy season the 
rapid growth of weeds and grass was kept down as 
effectively as possible, so that they did not form 
haunts for mosquitos and other insect pests. A 
minor sanitary improvement which was appre- 
ciated and taken full advantage of by the poorer 
inhabitants was the free supply and distribution of 
rubble, small stones, and sand, from the Govern- 
ment quarry; this was conveyed by the railway to 
convenient centres in the town, the people being 
duly notified, and the material taken by them to 
their own homes for the purpose of filling up and 
levelling their compounds and yards where neces- 
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sary, which measure was the means of preventing 
the formation of stagnant pools of water, during 
the rainy season, in many premises which formerly 
provided numerous mosquito breeding pools. 

(3) The following sanitary works, which should 
rightly be considered as within the sphere of anti- 
malarial sanitation, were carried out during the year 
by the Public Works Department, at an outlay of 
£1,698 17s. 3d., namely:—(1) New drains and 
concrete gutters constructed, 3,850 lin. ft.; (2) Non- 
masonry drains, i.e., drains cut in laterite or soil, 
10,000 lin. ft.; (3) Lengths of streets ballasted and 
levelled up, 7,000 lin. ft. ; (4) Area of stone paved 
roads laid, 4,500 sq. ft.; (5) Culverts repaired and 
cleared, 87 sq. ft.; (6) New culverts constructed, 
25 sq. ft.; (7) Public open air laundries built, 
4 sq. ft. 

The laundries are constructed, where possible, in 
the course of existing streams, and their connection 
with anti-malarial sanitation is that their presence 
will do away with the necessity or excuse for the 
dumming up of the watercourses by the washer- 
women in order to form pools for washing clothes 
in. These washing places are very much appre- 
ciated by the people; they consist of rows of 
masonry butts, lined with cement, each butt having 
a supply tap and a waste pipe, the waste water 
being conveyed into the neighbouring drains or 
streams. 

(4) The improvement of the drains and streets 
will be continued by the Government during 1010, 
and one very important drainage reform is now 
being taken in hand, namely, the provision of 
suitable masonry drains from all the publie stand- 
pipes. These stand-pipes have been, up to now, a 
constant source of insanitary conditions in their 
immediate neighbourhood, owing to the presence of 
stagnant pools fed by the waste water from them, 
there being no proper drainage to carry it off. With 
such a glaring defect in the present drainage system 
of the town it becomes a delicate and a difficult 
matter for the sanitary authorities to attempt to 
enforce by the police court compliance with the 
Publie Health Ordinance, especially in regard to 
anti-malarial sanitation. 

(5) The death-rate of Freetown for the year was 
19 per 1,000; this compares very favourably with 
the two previous years, and is, in fact, the lowest 
recorded death-rate for the city, as the following 
yearly death-rate per 1,000 shows :— 


1897 ... 26 1900 ... 26 1908 ... 23 1906 ... 23 

1898 ... 25 1901 ... 27 1904 ... 26 1907 ... 21 

1899 ... 27 1902 ... 24 1905 ...*29 1908 ... 22 
1909 ... 19 


* Severe small-pox epidemic. 


The deaths recorded as being due to malarial 
fevers numbered 119, a marked decrease as com- 
pared with the two previous years, as shown 
here :—1907, 202; 1908, 150; 1909, 119. 

The number of Europeans resident in the Colony 
during the year was estimated at 620, and there 
were five deaths among them, as follows:— 
Officials, 2; military, nil; commercial, &c., 8. 
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: Hint STATION. 


From & climatic point of view I think the good 
name of Hill Station may be said with truth to 
have been maintained during 1909. There were in 
all fifty-four residents during the year, of whom 
thirty were temporary, mostly military men and 
their wives, who were permitted to rent bungalows 
of officials on leave. There were sixteen admissions 
on sick list, five of which were due to climatic 
causes, viz.:—Remittent fever, 4 cases; dysentery, 
1 case. Of these, two were officials, and of the 
remaining three cases two were cases of remittent 
fever contracted on the Hill, so far as I could judge, 
as neither patient ever remained a night out of Hill 
Station. One of these, the wife of an Army officer, 
had not used a mosquito net for six or eight weeks 
previous to her attack, and the remaining case was 
one of dysentery contracted in the Protectorate. 

The two officials belonged to the Audit and Rail- 
way Departments respectively, and no doubt their 
cases resulted from infection during duty trips in 
the Protectorate. l 

The chief characteristics of Hill Station from a 
climatic and health standpoint are :—(a) Its marked 
freedom from mosquitos and most other winged 
insect pests, these being only very occasionally seen 
or heard; (b) Its cool and pleasant breezy atmo- 
spheric conditions, especially at night; (c) Its restful 
quiet at night as compared with residence in or near 
a native town, in which night is made hideous by 
the barking of dogs, the beating of tom-toms, and 
the stupefying stuffiness of the atmosphere, which 
is only disturbed by the persistent attentions of 
mosquitos. 

During the year some defective surface drains 
were put in order and extended well away from the 
quarters. 

Many of the compounds still remain unfenced, 
much to the annoyance of residents, who try to 
improve their surroundings by laying out gardens 
for the growing of flowers, fruit, vegetables, &c. 
The interest of residents in their quarters is still 
very noticeable by the care and skill shown in the 
arrangements of the compounds. 

A residence for the General in command of the 
Garrison was built during the year. This is a very 
substantial stone building, the advantages of stone 
over wood being very marked in the greater cool- 
ness of the apartments as compared with a wooden 
house. 

The sanitary arrangements ‘were carried out 
satisfactorily during the year. The sanitary trench- 
ing ground was condemned owing to a possible 
contamination of the Freetown .Water Supply 
catchment area, and a new ground selected for the 
purpose, which is more central and equally suitable, 
and quite free from any risk of contaminating water 
sources. One of the outstanding drawbacks in Hill 
Station cantonment as a residence is the, at pre- 
sent, great liability to a water famine in the dry 
season, owing to the defective condition of the 
reservoirs, which are incapable of holding water for 
any time after the rainy season ends, when we are 





compelled to depend on a constantly diminishing 
streamlet that barely fills the small dam above the 
reservoirs, and from which our quarters are directly 
supplied. Even with every precaution against 
waste Hill Station water supply for two months or 
more in the year is at present very critical and 
uncertain. This unsatisfactory state of things is all 
the more deserving of adverse criticism, when we 
know that with well-constructed receptacles an 
ample supply of water could be provided, as in the 
rainy seasons an unlimited quantity could be col- 
lected. 

There is another sanitary defect which requires 
attention, and that is the surface drains on each 
side of the roads around the station. These are at 
present mere gutters excavated in the soil, which 
are being year by year washed away, resulting in 
the formation of deep holes along their courses, 
which, owing to the stagnation of water in them, 
must in time become insanitary and lead to some 
of the malarial conditions found in Freetown. 
These drains should be attended to, and be laid 
down with the egg-shape drain-pipe sections now 
being laid in Freetown drains; and I would point 
out that the sooner this is done the less it will cost, 
as every rainy season washes more of the existing 
gutters away. 

At the end of the year the temporary prison and 
the twenty to thirty prisoners accommodated there- 
in were removed, and the sanitary gang of labourers 
were as a consequence increased from twelve to 
thirty-two. The chief work of the twenty extra 
labourers will be clearing and rooting the bush 
around the bungalows, the ordinary sanitary duties 
being performed as usual. 


METEOROLOGICAL RETURN FOR THE YEAR 1909. 














TEMPERATURE 
Hr on pide meetin aes onan Range Mean 
January ... 137.4 ... 64.2 ... 93.4 ... 70.0 ... 28.4 ... 81.7 
February ... 142.0 .., 65.8 ... 99.4 70.6 ... 98.8 ... 85.0 
March .. 146.8 ... 69.0 ... 95.6 68.0 ... 27.6 ... 81.8 
April .. 147.0 ... 69.4 ... 94.4 69.0 ... 95.4 ... 81.7 
ay ... 151.4 ... 69.8 ... 94.4 ... 68.9 ... 26.2 ... 81.8 
June .. 150.2 ... 68.0 ... 98.6 ... 67.6 ... 26.0 ... 81.6 
July ... 149.4 ... 68.0 ... 87.4 ... 67.0 ... 90.4 ... 82.5 
August  ... 148.4 ... 67.0 ... 81.8 ... 67.8 ... 14.8 ... 74.4 
September... 152.4 ... 69.0 ... 98.4 ... 67.2 ... 26.2 ... 80.3 
October... 158.4 ... 69.0 ... 94.0 ... 67.6 ... 26.4 ... 80.8 
November... 145.0 ... 68.4 ... 94.6 ... 69.0 ... 25.6 81.8 
December... 140.4 ... 68.4 ... 92.2 ... 68.8 ... 28.4 80.5 
RAINFALL WiND 
Amount Degree of General Average 
in inches humidity direction force 
January 0.10 . . NW .. 1 
February 0.33 64 NW... 257 
March 3.26 66 NW . 1 
April ... n 39.18 .. 64 ... N 1 
ay .. s 10.97 .. 373 .. N 1 
June ... .. 21.04... "78 .. C 1 
July ... 28.79 81 NW 2 
August ... 988.96 84 NW 2 
September ... 16.45 83 W 2 
October 12.62 79 NW 1 
November 5.70 74 W 1 
December 0.86 72 C 1 
Total 141.49 
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HOSPITALS AND DISPENSARIES. 
COLONIAL HosPiTAL, FREETOWN. 


(By Dr. D. Burrows.) 


The Hospital was administered from the begin- 
ning of the year until April by Dr. Burrows, and 
from then until the end of October by Dr. Kennan, 
the Senior Medical Officer, and from then until the 
end of the year again by Dr. Burrows. 

Improvements and Alterations.—In the building, 
a new latrine for the exclusive use of out-patients 
was erected. A new room was added to the nurses’ 
quarters attached to the female wards. This will 
be productive of greater comfort to the nurses and 
also ensure their more effective control. A new 
kitchen is in process of construction, and this will 
be productive of greater comfort to the junior male 
staff, under whose rooms the old kitchen was very 
assertive. 

The Out-patients’ Department has been renovated 
and painted with oil-paint, thus making it capable 
of more efficient cleaning and also more attractive 
and wholesome looking. 

While these additions are steps in the direction 
of improvement, they are at the best patchwork, 
and as the prospect of a new hospital is now within 
sight, further comment is withheld. But the fer- 
vent hope is expressed that the Outpatients’ 
Department in the new scheme will be so arranged 
as to ensure its complete isolation from the other 
parts of the Hospital, the lack of which arrange- 
ment now entails much vexation of spirits, loss of 
time and, presumably, of material, to say nothing 
of the almost impossible task of maintaining dis- 
cipline, 

The improvements noted last year in the direc- 
tion of clothing stores for each ward have more 
than justified their inception. The inventories of 
all departments have, in consequence, been main- 
tained at a surprisingly accurate level. I would 
draw attention to the gratifying increase in the 
total amount of work done, and feel safe in assert- 
ing, after due experience in the working of this 
Hospital, that the limit of its utility has been 
reached. This statement is by no means meant to 
suggest that more work will not be done, but that 
more cannot. be done without the provision of 
greater accommodation and necessarily of an in- 
crease in the medical and nursing staff of the 
Hospital. 

The average number of patients in Hospital per 
diem was fifty-five during the year under report. 
During 1908 this figure stood at forty-one. When 
the maximum accommodation of the Hospital—viz., 
sixty-two beds—is considered, these figures are 
highly satisfactory, especially as six beds are re- 
served more or less for paying patients, and fur- 
ther as certain beds are, when possible, kept 
vacant for surgical and midwifery cases, to the 
exclusion, unfortunately, of deserving medical 
cases. 
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(continued). 


We have again further cause for satisfaction. Not 
only has there been a material drop in the total 
number of deaths from 128 to 107, but the pro- 
portion of deaths to cases treated has dropped from 
13 to 8 per cent. Of the total number of deaths 
forty-eight were within seventy-two hours of ad- 
mission, and, as usual, these cases were moribund 
on admission, so that of the remaining number of 
deaths, viz., fifty-nine, the Hospital may be reason- 
ably pleased at the unavoidable mortality being 
reduced to barely 5 per cent. of the admissions. 

The actual number of cases treated as intern 
patients may not be in excess of any recorded, but 
the salient feature of this return lies in the fact that 
the accommodation of the Hospital was taxed to its 
utmost through every day of the year. The large 
nuimnbers recorded for 1908, 1904, 1905, are 
accoumted for by the fact that cases were taken in 
and accommodated on the floor, thus overcrowding 
the wards. This objectionable practice has rightly 
been discontinued. | 

Before commenting on the returns of surgical 
operations for the year under report a glance at the 
following figures will give some indication of the 
progress made in this particular direction. 

Number of operations performed, 1902, 44; 1903, 
126; 1904, 145; 1905, 179; 1906, 146; 1907, 190; 
1908, 136; 1909, 207, other amestheties, 10; total, 
217. 

It will be seen that the number of operations 
performed in 1909 was 217, and this is greater than 
the number for any previous year, and when the 
number of deaths after operations, viz., eight, is 
considered, these figures are satisfactory from every 
standpoint. The range of operations was extensive, 
and the success attendunt on them is highly credit- 
able to the after-care und attention bestowed. 


, Owing to the limited staff of the Hospital it is 
found convenient tr merations on only two 


days a week. These operations are more-or: less 
of an urgent nature, and the consensus of opinion 
of all medical officers who have been attached to 
the Colonial Hospital is, that this number could be 
easily doubled, and that surgery of the relieving 
order, such as for deformities, diseases of the eye, 
&e., could be practised with considerable effect. if 
the medical and nursing staff of the Hospital were 
adequately increased. Surgery under existing con- 
ditions involves a degree of preparation and after- 
anxiety out of all proportion to the severity of the 
operations, and until a distinet surgical side—not 
merely a ward as at present, and even this at times 
is utilized for medical cases—is provided, the pre- 
sent unsatisfactory method must unfortunately con- 
tinue. In the meantime we wait, but our efforts 
and their results we may justly urge as a plea 
for improved accommodation and an increased 
staff. 

, Paying Out-patients—We commented on the 
Insignificant sum of £10 which was received last 
year in return for relief afforded in the Out-patients’ 


Department. We have an increase of over 3,000 
out-patients for 1909, and, sad to tell, the receipts 
have fallen to the deplorable amount of £6 18s. Od., 
or, to put it in a more convincing light, the 27,474 
out-patients contributed 45 of a penny each for 
the treatment received. 

The amount received for the dispensing of private 
prescriptions of medical officers was £16 10s. 10d., 
this amount including moneys paid for trusses, 
syringes, bandages and other appliances. These 
prescriptions numbered 360. 

It may not be out of place to record that apart 
from making up of the prescriptions for 27,474 out- 
patients the daily average of fifty-four in-patients, 
the number of prescriptions sent by Government 
officers, for themselves and their families, num- 
bered 2,246 during the year. 

This involves no light task on the Resident 
Dispenser and his Assistant, who have incidentally 
to supervise the dispensing done by the juniors 
undergoing training. 

Clinical Laboratory Report.—This Department 
has more than justified its inception, and though 
conducted at some personal inconvenience, has been 
produetive of results which urge the necessity for 
greater facilities being granted to continue and ex- 
pand its utility. We do not pretend that research 
work ean be essayed with the present limited staff 
of medical officers attached to the Hospital, but 
much could be done to secure more efficient clinical 
results, and, more important still, in the matter of 
securing material and collections of parasites for 
the Schools of Tropical Medicine in England. In 
the daily routine of work, opportunities come to 
hand of seeuring material which the Sehools would 
greedily assimilate, and which are invaluable to 
the special training in tropical medicine insisted on 
in the case of candidates for the West African 
medical staff, but which, perforce, cannot be taken 
advantage of owing to the lack of time and of the 
necessary number of trained medical officers. 

The number of recorded cases subjected to 
microscopic examination was 196. This by no 
means represents the full number of cases examined 
as unfortunately a large number were not entered, 
and this is exclusive of the work done on a tour 
through the Colony by Dr. Burrows, for the pur- 
pose of obtaining information as to the prevalence 
of yaws, syphilis, and towards preparing a malarial 
index of the Colony. 

The following table shows some of the results 
obtained : — 


Nature of subject examined Results Remarks 
-Malaria—benign tertian ee. UMS tes 
m sub-tertian  ... ... 14 ... No crescents found. 
5 quartan see ic SU uu, 
T negative d .. 45 .. Thus including malarial 
infection. 
Filaria— mature male F. loa ... 1... 
eg », female F. loa... 2... All from same case. 
Vide appendix. 
- M.F. diurne dee lois 
Sputumc-—- D. tuberculosis ... 6... Specimens taken in- 


discriminately, 
3 Negative T TES: gas 


Alcoholism 
Anemia 

Anthrax 

Beri-beri 
Bilbarziosis 
Blackwater Fever 
Chicken-pox 
Cholera 

Choleraic Diarrhoea 


Congenital Malformation 


Debility 
Delirium Tremens 
Dengue... i 
Diabetes Mellitus 
Diabetes i ae 
Diphtheria 
Dysentery . 
Enteric Fever 
Erysipelas .. 
Febricula .. 
Filariasis .. 
Gonorrhea 
Gout , 
Hydrophobia 
Influenza .. 
Kala-Azar 
Leprosy .. 
(a) Nodular  .. 
a Anæsthetic .. 
(c) Mixed 
Malarial Fever— 
(a) Intermittent 
Quotidian .. 
Tertian 
Quartan .. 
Irregular .. 


Type undiagnosed l 


(b) Remittent . 
(c) Pernicious .. 


(d) Malarial Cachexia. : 


Malta Fever 
Measles 
Mumps as 
New Growths— .. 
Non-malignant 
Malignant 
Old Age 
Other Diseases 
Pellagra 
Plague 
Pyemia 
Rachitis ps 
Rheumatic Fever 
Rheumatism ; 
Rheumatoid Arthritis 
Scarlet Fever 
Scurvy 
Septicæmia - 
Sleeping Sickness 
Sloughing rose 
Small-pox . . 
Syphilis 
(a) Primary. 
(b) Secondary .. 
(c) Tertiary 
(d) Congenital .. 
Tetanus 
Trypanosoma Fever 
Tubercle— 


(a) Phthisis Pulmonalis E 
(b) Tuberculosis of Glands .. 


(c) Lupus 
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RETURN OF DISEASES AND DEATHS IN 1909 AT THE 
Colonial Hospital, Sierra Leone. 


GENERAL DISEASES. 
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GENERAL DisEASES— continued. 


(d) Tabes Mesenterica 


(e) Tuberculous Disease of Bones 


Varicella .. " 
Whooping Cough 
Yaws . i 
Yellow Fever 


Other Tubercular Diseases 


LOCAL DISEASES. 


Diseases of the— 
Cellular Tissue.. 
Circulatory System 


(a) Valvular Disease of Heart 


(b) Other Diseases .. 


Digestive System — 
(a) Diarrhoea 


(b) Hill Diarrhea » 


(c) Hepatitis 


Congestion of Liver 


(d) Abscess of Liver 


(e) Tropical Liver .. 


(f) Jaundice, Catarrhal 


(g) Cirrhosis 'of Liver 


(h) Acute Yellow atrophy: l 


(2) Sprue 


Ear 
Eye 


Generative Sy stem— .. 


Male Organs 
Female Organs 
Lymphatic System 
Mental Diseases 
Nervcus System 

Nose 


Organs of f Locomotion 


TADINO em 


(d) Favus 
f Eczema .. 


|j Other Diocase8 "I 


Urinary System 


(j) Other Diseases .. 


E. Tinea Imbricata - 


Injuries, General, Local— 
a) Siriasis (Heatstroke) 
b) Sunstroke (Heat Prostration) 


(c) Other Injuries 
Parasites — 


Ascaris lumbricoides E 


Oxyuris vermicularis . 


Dochmius duodenalis, e er Ankylostoma duo- 


denale 


Filaria medinensis (Guinea- worm) | 


Tape-worm 
Poisons-- 
Snake-bites 
Corrosive Acids 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown 
Other Poisons 
Surgical Operations — 


Amputations, Major .. 
Minor .. 


Other Operations 
Eye .. 

(a) Cataract 

(b) Iridectomy 


(c) Other Eye Operations 
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Nature of subject examined Results 


Feces — Anchylostomum duo- 


Remarks 


denale es ux Oct 
y Ameba coli... des d, ni 
34 Lambia intestinalis ... 1 ... 
5 Balantidium coli ... 2... 
js negative and other 


common ova Ms 
Night-blood films for Dr. Prout, 
Liverpool School - ... 100 ... Results not known. 


A Table of the '' Malarial Index ” of the more 
important towns in the Colony is given at the end of 
these Reports. The splenic enlargement was taken 
as the indication, and in the large proportion of the 
bloods examined of the same cases the sub-tertian 
malarial parasite (ring forms only) were invariably 
found. 

The total number of out-patients for the year is 
27,474, or an increase of 5,875 over the number for 
1908. This return gives the most striking proof 
of the expansion of the Hospital work, and it is 
only fair to suppose that, had the accommodation 
been available, the number of intern patients would 
have increased in direct proportion. 

The following list of out-patients treated during 
the past ten years speaks for itself :— 

1900, 7,653; 1901, 7,864; 1902, 9,321; 1903, 
records missing; 1904, 9,038; 1905, 8,974; 1906, 
15,257 ; 1907, 18,008; 1908, 21,599; 1909, 27,474. 

General Conclusions.—It wil be now patent to 
those who read that the work of the Hospital in 
the year under review has increased in every direc- 
tion. It is still more so to the working staff of the 
Hospital, whose resources and time have been 
taxed to the utmost to attain this level. Apart 
from the actual practice of medicine and surgery, 
there are other duties which are lost sight of by the 
publie, in the management of an institution of the 
pretensions of the Colonial Hospital. We have a 
large staff of untrained material to deal with, and 
their instruction, both practical and theoretical, 
_forms part of the duties of the Hospital staff. The 
examination a—adniission and promotion to 

higher grades, held twice a yeat>occupy rder- 
able time and labour. The druggist examinatiori 
has been ruled to form part of the “ expected "' 
duties of the medical officers; the examination of 
candidates for Government service, such as the 
police, post office, boatmen, and warders also 
takes time. In s large community like Freetown 
lunacy is a serious item, and examination of lunatics 
Is necessarily a tedious and trying ordeal. It fre- 
quently happens that two medical officers are in 
attendance at either the supreme or police court 
together; their work at the Hospital is therefore 
at a standstill during the most busy time of the day. 
One medical officer is also ‘‘ Medical Officer ” of 
Prisons, and he is liable to be called up at any 
hour, in addition to his routine duties in the 
Hospital, and in the Prison Infirmary. One medical 
officer is generally engaged for two or three months, 
according as he can spare the time, on the annual 
Board of Survey on the medical institutions of 
the Colony. Two medical officers are con- 
stantly on emergency duty for midwifery cases 
and casualties at any hour of the day or 
night, in addition to the urgent calls to cases 
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aetually in their own wards or at the houses of 
Government officials. The administration of the 
Hospital, and the serutiny of the various books 
concerned, is no light task, and finally the extra 
work thrown on the other two, when one of the 
three is ill, robs all other work of professional 
pleasure. 

I have represented these matters at length, and, 
though wishing to make no invidious comparisons, 
cannot refrain from stating that the amount of work 
done, and the responsibilities placed on medical 
officers attached to the Hospital, are out of all pro- 
portion to the individual work which medical 
officers in more favoured hospitals and institutions, 
not necessarily in Sierra Leone, are called upon to 
perform. The experience gained is invaluable, but 
the overtaxing of energy is detrimental to both 
mind and body, and we may justly claim that we 
have demonstrated to the last degree the working 
possibilities of the Hospital during the year 1909. 


Report of the Ning-Harman Maternity Ward of the 
Colonial Hospital for the Year 1909. 


During the year ninety-seven 
admitted for treatment. 

The number of admissions into the wards during 
the year was larger than at any other period, and 
this, in my opinion, was largely due to the fact 
that we had continuously in charge a responsible 
European matron, thereby maintaining the con- 
fidence of the people in the institution. 

Admissions during the past eight years were: 
1902, 47; 1908, 29; 1904, 61; 1905, 74; 1906, 46; 
1907, 60; 1908, 57; 1909, 97; total, 471. 

Puerperal fever is one of the principal causes of 
death among the creole population of the Colony, 
but it is infrequent among the aborigines. It is 
due to the following causes: (a) The use by the 
lower classes of any sort of rags that might have 
been kept for months during the period of preg- 
nancy to be wsed on the day of parturition. (b) 
The attendance of ignorant practising druggists and 
half-educated creole grannies or midwives, who are 
largely patronized by the people, and in my opinion 
constitute an even more potent source of infection, 
in that, with a view of showing and impressing 
upon the relatives of their patients their knowledge 
as well as of mspiring confidence, these druggists 
and grannies make frequent vaginal examination 
with unclean hands, and even when a pretence is 
made of washing their hands this is done insufh- 
ciently. Infection is also conveyed by some of 
them by means of instruments such as syringes and 
forceps, which some of the druggists and others 
use, and which may not be thoroughly sterilized 
and rendered aseptic. 

Among the aborigines puerperal fever is far from 
being common, in fact it is rare. The old women 
in attending to their patients do not make any 
vaginal examination at any period during the stage 
of parturition; their examination is wholly carried 
out on the external abdominal surface, and there- 
fore they do not convey sepsis by their hands per 
vaginam. 

Among the Timnes, Mendis and other tribes 


patients were 
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labour is conducted outside the house; the patient 
Is taken to the Bundo bush or sacred grove, not far 
from the village or fakai, which is carefully cleared 
of bush, swept and rubbed and whereon a new mat 
is laid for her use. Here the head of the Bundo 
women, an old woman who must be a mother her- 
self, attends to the patient, and everything con- 
nected with the labour takes place. After labour 
is over the patient is bathed with native herbs 
already prepared, after which she leaves the bush 
and returns home to her friends to commence her 
daily duties. This generally happens on the same 
day, or within twenty-four hours after delivery. 
Thus, from first to last the patient runs no risk of 
suffering from puerperal fever. 

The gynecological section of the King-Harman 
ward has increased in the number of attendances 
during the year, and this is due to the fact that 
the people were encouraged to attend and were 
specially looked after. In the eighties the Colonial 
Hospital had a very large gynecological practice, 
which was under the immediate charge of the late- 
lamented Dr. Hume Hart, Colonial Surgeon. On 
his decease the attendance as a special section of 
the Hospital entirely fell away, and there was no 
public institution where the poor women of Free- 
town could obtain regular attendance. This was 
given by the general practitioners at their houses, 
but not satisfactorily. On the opening of the 
Princess Christian Cottage Hospital, now called the 
Princess Christian Mission Hospital, women of all 
classes flocked there for treatment, and that institu- 
tion had the monopoly of these cases. After the 
opening of our King-Harman ward, the executive 
officer did not encourage the creation of this special 
department, owing to the increase of Government 
officers in every department of the service, and the 
consequent increasing demands made upon the 
time of the two medical officers stationed at Free- 
town beside himself. Notwithstanding this, a large 
number of cases were seen and trealed among 
others in the Out-patients’ Department. 

During the year under review this section of the 
work has been better organized and received greater 
attention, owing to the fact that the number of 
medical offieers temporarily resident in Freetown 
was increased from two to three. 

Although all cases are seen and attended to daily 
in the Out-patients' Department, yet the medical 
officer in charge of King-Harman ward sees and 
treats apart, on Tuesdays and Fridays, all patients 
suffering from diseases peculiar to women. This 
has served to induce and encourage the shy and 
delicate to attend for treatment, and been a means 
of increasing the number of attendances. 

It is indeed very surprising to see the large num- 
ber of women of all classes, especially among the 
creoles, now coming up for treatment who are suffer- 
ing from subinvolution, endometritis, fibroid growth, 
salpingitis, ovarian tumour, uterine polypus, gonor- 
rhea, disorders of menstruation and other condi- 
tions, which is itself a manifestation of confidence 
by the people in this branch of hospital work. 

To enable the medical officer in charge to cope 
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with this increasing class of cuses, and to give the 
much sought for relief, it is necessary that the 
equipment available for use should be increased, 
and every facility given for the vigorous prosecution 
of the work. From a humanitarian and social 
point of view this is urgently necessary, for there 
has been oeeurring for several years among the 
descendants of the liberated Africans and original 
settlers an increasing death-rate, a falling birth- 
rate, a diminution in the number of families among 
the married people, and an inerease in sterility. 
The inerease of the population of the Colony proper 
is not among these two sections, but is due to the 
large influx of the aborigines, Mendis and Temnes, 
who are becoming residents in the villages and 
towns. 

It is proposed to open a special Out-patients’ 
Registration of Diseases Book, which would enable 
more accurate statistics to be kept of the diseases 
treated, and show the amount of work done in this 
partieular branch. 


Nursing Home. 


There were fifty cases admitted during the year, 
an increase of eight over the previous year. 

The number of patients treuted during the past 
seven years, with the number of deaths, was as 
follows :— 


19003 — 1904 1905 1906 1907 1908 1909 
Cases "m 76 90 79 59 66 42 50 
Deaths  ... nil nil 3 2 4 8 1 


The patients were derived from the following 
classes :— 


Government Railway Department 10( 15 

employés Other officials — ... .. Bf 
Commercial firms Yp Ky i js 23 
Shipping se bie TP e = p 9 
Missionaries ... se oe E jos "n 3 
No occupation s i ei TN T 2 
Rn 


The di«ases met with were as follows: Alco- 
holism (delirium tremens), 1; blackwater fever, 4; 
curbuncle, 1; debility, 1; dysentery, 2; enteric 
fever, 1; fracture (of arm), 1; hernia (scrotal), 1; 
gastritis, 2; gunshot wound, 1; insolation, 1; 
lachrymal fistula, 1; malarial fever (exclusive of 
blackwater fever), 29; neurasthenla, 1; pleurisy, 1; 
ptomaine poisoning, 1; whitlow, 1. There was one 
death due to blaekwater fever. 

It will be seen that the firms and shipping con- 
tribute well over half the number of patients 
treated in the Home, Government officials a little 
over a third of the number. The latter are chiefly 
second-class railway employees, platelayers, drivers, 
fitters, &e., their illnesses being, in the majority 
of cases, due to greater exposure and more irregular 
habits of living than others. During the year the 
European Nursing Staff had some very arduous 
times as it frequently happened that several critical 
eases were admitted about the same dates, but I 
am pleased to report that they at all times per- 
formed their duties cheerfully and efficiently, and 
to the satisfaction of all concerned. 
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Colonial Medical Reports.—No. 12.—Sierra Leone— 
| (continued). 


The Juil. 


. The daily routine has been carried out as in 
former years. The average number of prisoners 
both male and female was 209. . During the quarter 
ending June 30, there was a slight epidemic of 
beriberi, which attacked six prisoners; four died 
of the disease and two recovered. 

Owing to a prisoner being sent from an out- 
station, namely, Waterloo, and developing chicken- 
pox during his stay, two of his cell companions 
were infected with the disease. 

These were the only epidemics that occurred 
during the year. ! | 

A number of prisoners are suffering from diseased 
hearts and therefore are only able to do light 
labour. 

Ten deaths occurred during the year from the 
following diseases: Beriberi, 4; heart disease, 2; 
strangulated intestine '* volvulus, 1; tuberculosis, 
2; general debility, 1. 

lleven executions took place; the great number 
of the condemned prisoners were sent from the 
Protectorate. 

The general sanitary condition of the jail, such 
as cells, compounds, &c., has been kept up to the 
standard of former years, the jail compounds, 
quarters for warders, and yards have been kept 
scrupulously clean. 

During December quarter the cells and out- 
buildings have been whitewashed. 

The chief diseases treated were: Dysentery, beri- 
beri and heart diseases. 

The food supplied by the contractor on the whole 
lias been good, and the water supply is also good. 

The attendants' and warders' health has been 
good, very few have been ill. 

A temporary block of cells has been built on a 
new site at the western end of the town, on which 
a new permanent prison is to be built. It is now 
occupied by over 100 prisoners and thereby has 
greatly relieved the old prison, which lately has 
been at times dangerously overcrowded. 

J. S. PEARSON. 


Kissy Institutions. 


Lunatic Asylum.—There were 118 inmates at the 
beginning of the year and thirty admissions during 
1909, a total of 148 under treatment. Of these, 
seven were relieved and discharged to the care of 
their friends, one not relieved was transferred to 
the West Indies, and twenty-six deaths occurred, 
leaving a total of 109 at the end of the year. From. 
the number of admissions it will be seen that there 
was an increase of five above the previous year. 
Four patients were placed under observation, but 
as they exhibited no mental trouble were dis- 
charged.. There was no case of accident during the 
year; only one instance of cruelty by. a female 
attendant, to an inmate, occurred ; this was. brought 
to the notice of the Principal Medical Officer and 
the attendant was suitably punished. None of the 
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inmates absconded during the year; I attribute this 
to the great care exercised by the staff. 

One case of trypanosomiasis was admitted, the 
cervical glands were enlarged and there was found 
no puncture to certain. trypanosoma, bodily condi- 
tion on admission was very poor and the patient 
died a few weeks after. The remainder of the 
deaths were due to epileptie exhaustion, pulmonary 
tuberculosis, general dropsy, asthenia, angina pec- 
toris, anemia, exhaustion, strangulated hernia, 
phthisis, intestinal obstruction, enteritis, paralysis 
of the insane, paralytic exhaustion, apoplexy, 
dysentery and Bright's disease. 

A number of mule lunaties, who are lucid and 
physieally fitted, are employed in attending to the 
vegetable garden and do sanitary work. All rub- 
bish heups are removed and the rubbish disposed 
of by burning. or burial, excreta being dealt with 
in a trenching ground in a suitable site outside the 
buildings. The female lunaties who are mentally 
fitted do the washing and mending of the clothes 
of the patients in the asylum. 

Both male and female lunatics are always in 
charge of reliable attendants. 

Female Incurable Hospitul.—At the beginning of 
the year there were thirty-six patients, fifty-one 
were admitted during the year and forty discharged, 
and there were eighteen deaths, due chiefly to ex- 
haustion, old age, and syphilis. This hospital is 
very old and requires reconstruction. A nurse is in 
charge of the inmates and the general cleaning and 
sanitary work is done by two labourers. 

The Garden.—During the year the garden was 
not very profituble, owing to insects destroying the 
plants. 

Vegetables sold amounted to £4 9s. ld., as 
against £7 19s. 6d. the previous year. 

Male Incurable Hospital.—This old building was 
occupied by seventy-eight patients during the year, 
there were seventy-five admissions, the total number 
of deaths was 45, chiefly from old age, syphilis, 
paralysis and exhaustion. Thirty-seven patients 
were discharged, seventy-one remaining in hospital. 

There were six lepers at the beginning of the 
year and two admissions during 1909, making a 
total of eight under treatment. The varieties are: 
Nodular form, 4; anesthetic form, 4. 

Lazaretto.—During the year thirty Kroo boys 
were admitted and placed under observation for 
seven days owing to an outbreak of small-pox on 
board the s.s. ''Addah." No outbreak of the 
disease occurred during their detention. I attribute 
this to the prompt and energetic measures adopted 
by the Principal Medical Officer in sending the 
Public Vaccinator to vaccinate the whole of the 
Kroomen, and special constables on duty at the 
Lazaretto, and which have had such satisfactory 
results. 

The whole of the men were vaccinated success- 
fully. 

Small-pox Hospital.—During the year there were 
eleven cases of chicken-pox and one of small-pox 
admitted. There were no deaths, all discharged 
cured. . 


Vaccination.—During the year under review 157 
children were vaccinated, 127 successful, nineteen 
unsuccessful, eleven not seen. 

Dispensaries.—During the year there were 1,445 
out-patients seen at the Kissy Dispensary, as 
against 1,223 the previous year; subsequent attend- 
ances coming up to 1,298. 

Six hundred und forty out-patients were seen at 
the Wellington Dispensary, as against 517 the pre- 
vious year; subsequent attendances coming up to 
540. The prevailing diseases were rheumatism, 
constipation, ulcers, bronchitis,  diarrheea, and 
malarial fever (benign tertiun). 

Both at Kissy and Wellington there has been a 
marked increase of attendances, but unfortunately 
the people are very poor and most of them can 
ill afford to pay the small fee of 3d. The amount 
collected during the year is £2 5s. 3d. 

Sanitary Conditions of Wellington Village.—The 
sunitary condition of this village is exactly as it has 
been for years, no improvement has taken place. 
No attention is paid to sanitation, neither in dwell. 
ings nor their surroundings, conditions that to the 
intelligent mind should be pregnant factors in caus- 
ing and disseminating disease. In the interest of 
the publie safety I would suggest that the headman 
be asked to see that the village is kept clean. The 
sanitary eondition of the village leaves a lot to be 
desired, and to this state of affairs the headman's 
attention might be drawn. 

The total number of attendances of all classes of 
Government officials residing at Cline Town, Kissy 
and Wellington during the year are as follows: 
Europeans, 51; natives, 86; total, 137. 

Six European officials of the Sierra Leone 
Government Railway were sent to the Nursing 
Home, Freetown, during the year: One for inter- 
mittent fever (benign tertian); one for septic wound 
of thumb; one for phthisis; one for diarrhea and 
debility; one for pleurisy ; one for blackwater fever. 

Cline Town.—I would respectfully submit for your 
kind consideration the work at Cline Town, which is 
increasing year by year; at present there are not 
less than twenty-one European officials of the Sierra 
Leone Government Railway residing there, besides 
several native officials with their families; for the 
sufety of their lives in urgent cases demanding 
immediate medical uttendance it is necessary that 
a medical officer should reside at Clines. The pre- 
sent arrangement, whereby the medical officer at 
Kissy is made responsible for the health of the 
officials at Cline Town, involves a good deal of risk 
aud delay in treatment owing to the distance 
between Kissy and Clines. Further, the medical 
officer at Kissy may be engaged in such duties as 
would prevent him from responding to urgent calls 
from Cline Town, or he may be on duty at Welling- 
ton, or attending Coroner's inquests in any part of 
the district. 

W. T. CAMPBELL. 


Sherbro. 


The health of the European offieials has been 
good. The health of the native officials has not 
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been as good as last year. The attendances for 
treatment numbered 210, as against 140 last year, 
or an excess of 70. 

Non-Official Europeans.—On an average about 
twenty-five Europeans are employed by the mer- 
cantile firms here, and on the whole they enjoy good 
health considering the time they are kept in this 
country. One of the white assistants died up river 
in the early part of the year from sequele of 
extravasation of urine. 

Hospital Buildings.—The hospital buildings have 
been kept in a fair state of repair during the year, 
with the exception of the dispenser's quarters, 
which are in a rather dilanidated state. The provi- 
sion of a detached ward, connected with the main 
building by a covered way, is necessary owing to 
the number of cases of a syphilitic nature presenting 
themselves. The capacity of the reservoir has also 
proved inadequate this year owing to the foundations 
of the same being carelessly laid. It would be well 
were a well sunk in the hospital compound as a 
source of reserve supply. | 

Operations.—There were nine operations per- 
formed during the year under review as follows: 
Amputation of elephantoid scrotum, 2; reduction of 
a disloeated wrist, 1; scraping a tuberculous gland, 
1; radical cure of inguinal hernia, 2; removal of 
epilus, 1; amputation of leg for syphilitic ostitis, 1; 
umputation of middle finger of left hand, 1. 

There were no deaths resulting therefrom. 

In-patienis.—There were 232 admissions of in- 
patients during the year, i.e., 47 in excess of last 
year. 

Out-patients.—The out-patients numbered 2,652, 
or 157 more than last year, with old cases. 

Deaths.—There were ten deaths in hospital, 
classified as follows: Tubercle, 2; unclassified, 2; 
digestive system, 2; circulatory system, 1; nervous 
system, 1; connective tissue, 1; parturition, 1. 

No cases were admitted to Small-pox Hospital 
during the year. 

Epidemics.—With the exception of a mild 
epidemic of whooping-cough during the latter part 
of the year, there have been no epidemics. 102 
cases of the above disease sought treatment. 

Vaccination.—During the course of the year 1,289 
vaccinations were performed, of which 1,285 proved 
successful. A particularly good record, I consider. 

The Jail.—The yard and cells of the jail are 
kept clean, but, as in former years, the cell accom- 
modation proved totally inadequate at times. 
Bi-weekly visits ure paid. 

Offcial Visits.—His Excellency the Acting 
Governor visited the hospital on November 80, and 
the Bishop of Sierra Leone on September 4, the 
Principal Medieal Officer visited the hospital on 
May 18, 1909. 

Sanitation. — The sanitation of the town is 
attended to by the Port of Sherbro Municipal Board, 
and on the whole they keep the town fairly clean, 
though lately I have noticed a laxity on the part of 
the official inspectors. 

All meat is inspected by the Medical Officer both 
before and after slaughter. 
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Hospital Fecs.—Hospital fees totalled £88 9s. 3d., 
or an increase of £8 10s. 2d. over last year. 
J. F. WARD. 


Protectoraté District Reports. 
KARENE DISTRICT. 
Headquarlers—Batkanu. 


The headquarters are situated near the River 
Mabole on rising ground surrounded to a varying 
extent by swampy ground according to the season 
of the year, i.c., wet and dry season; mosquitoes 
and tsetse flies abound more or less throughout the 
year. Owing to the configuration of the country in 
the immediate neighbourhood, the current of the 
river is very sluggish, hence the tendency in the 
rainy season to the overflowing of its banks and the 
formation of swampy areas with stagnant pools. 
The question of the prevention of these pools is a 
difficult one to solve, and it would certainly be an 
extensive undertaking. There has been a fairly 
large area of bush clearing done lately with marked 
benefit in the way of lessening the number of mos- 
quitoes and tsetse flies which were formerly more 
numerous. A continued clearing of bush around 
the station has been arranged for with the Chief, 
together with the ordinary sanitary measures as 
regards the cleaning of compounds and removal of 
rubbish, &c. 

The water supply is very unsatisfactory, being 
obtained from the river, which is known to be liable 
to contamination by the neighbouring towns and 
villages; however, all precautions as to purification 
by filtering, boiling, &c., are invariably taken by the 
Europeans who have to use it. A new prison has 
been built at Batkanu during the past year, which 
is a well-built and well-contrived building, con- 
taining the usual cell and out-office accommodation. 

The court messengers' barracks and prison are 
inspected weekly, and are kept in a fairly good 
sanitary condition. The hospital and dispensary 
building is in good condition. There were only five 
in-patients treated during the year, with one death, 
due to pyemia; this small number is accounted for 
by the sparsely populated country around the 
station. There were 1,110 out-patients treated, 
being 189 more than the previous year. 

There have been no cases of serious illness among 
the seven Europeans who were resident for varying 
periods during the year, and only a few mild attacks 
of fever were recorded. 

The court messengers, prison warders, &c., have 
suffered from the usual troubles of natives to a lesser 
degree owing to their more regular life and healthier 
surroundings. Foot sores in the rainy season, and 
respiratory diseases, especially in the Harmattan 
season, are the principal diseases suffered from. 
Rheumatic pains are also fairly common. 

The sum collected from out-patients was £8 5s. 9d. 


Medical comforts sold, £2 8s. 7d. Total receipts, 
£10 9s. 4d. 
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Number of Europeans on siek list, 1; native 
admissions on sick list, 60. 

The chief diseases of the district are rheumatism, 
respiratory diseases, syphilis. 

Only three cases of leprosy were reported in the 
district. No case of trypanosomiasis was met with 
during the year, but the neighbourhood of Batkanu 
is full of tsetse flies, and the whole district appears 
to be a suitable place for their increase. Owing to 
the large area of the district, approximately 7,500 
square miles, and the fact that the Medical Officer 
has to remain at Headquarters in order to perform 
administrative duties (Deputy District Commis- 
sioner) for nearly six out of the twelve months, it 
is impossible for him to visit more than a small 
portion of the District during a tour. The country 
is full of rivers, and all those I know, as a result 
of my patrols, are infested with tsetse flies, a large 
number of which I have collected and sent to the 
British Museum and other places. I hope that 
the much-needed clearance of bush around at least 
the main ferries will soon be taken in hand according 
to the instructions issued by the District Commis- 
sioner on my advice. 

There were 308 successful vaccinations performed 
during the year; these were the cases actually 
inspected after vaccination, but owing to a large 
number not coming in for inspection probably a 
much larger number were successful, as the lymph 
supplied was of excellent quality, and more persons 
would have been vaccinated; but owing to the per- 
formance of administrative duties at Headquarters, 
as already stated, I was unable to patrol the District 
for this as well as other purposes. 

J. C. MURPHY. 

HoNiETTA DISTRICT. 
Headquarters—Moyamba., 


Moyamba is situated on the railway line 76 miles 
from Freetown. The District now includes the 
Timne portion of the Central District (abolished), 
although administered by an Assistant District 
Commissioner. The duties of the Moyamba Medical 
Officer include aid to all railway officials from Songo 
to Bo, a distance of about 100 miles, including the 
tram lines. 

European Officials.—Average number was 9. The 
number on sick list was 6, with an average of 34 
days ; this is quite a satisfactory record. 

Native Officials.—Number on sick list was 25, 
with an average of 9 days, also satisfactory. 

Deaths.—There were none during the year 
amongst officials, or any serious sickness neces- 
sitating invaliding. 

Out-patients are recorded at 3,563, in comparison 
to 2,008 in the previous year. 

In-patients as 38, in comparison to 16 in 1908. 

The principal ailments complained of by the out- 
patients were malaria, rheumatism, worms, con- 
stipation, ulcers, diarrhcea, bronchitis, and vague 
pains. 

It has been said that a nominal charge for medi- 
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eines in the dispensary would lessen attendance; 
this in my experience is incorrect, and is not borne 
out by statisties. It has been my principle to 
request some payment, except. when there is 
evidence of visible poverty, in order to imbue the 
natives with a spirit of independence and selt- 
reliance; very few of the hinterland natives cannot 
afford threepence to a shilling for medicines; it is 
only too often cropping up that extortionate fees 
are paid to the cunning native quack. 

Hospital Compound.—About 1j acres in area, is 
situated on the right-hand side of the main road to 
the town, opposite the jail and adjoining the Court 
Messengers’ new barracks; it contains two hospitals, 
mortuary, kitehen, and latrine house. The Govern- 
ment hospital is a wooden structure, roofed with 
corrugated iron, divided into a ward capable of 
holding four beds, medicine room, store, and con- 
sulting room. This building is raised about two feet 
off the ground, and, as a hospital, is not viewed with 
favour by the native community owing to the 
thermic changes—scorchingly hot and stuffy in the 
day time and chilly during the early hours of morn- 
ing. Under such circumstances this type of hospital 
is not a success, even the drugs are subjected to the 
same variation of temperature. The second hospital 
is of a round native type, capable of holding com- 
fortably six beds; it was built and presented by the 
sub-chiefs of Moyamba to myself, as a recognition 
of services rendered to their people for sugicial work 
done after my arrival here. It is the only instance 
I have known of native gratitude to be shown in this 
manner. This hospital has been of great aid in the 
treatment of post operation cases; it is easily kept 
clean, inexpensive, not subjected to great variation 
of temperature, and as near as possible resembles 
their own dwellings; in fact, it meets the present 
requirements of bush surgery. 

Operations.—The number of operations performed 
was fifty-two, of which twenty were major; this in- 
cludes eighteen scrotal elephantoid tumours. The 
tumours varied from 20 to 110 oz., and four were 
complicated by hernia. There were four deaths 
following these operations, one from shock, one from 
alcoholic liver and spleen, two from mental derange- 
ments. The mental symptoms began in one six 
days after operation, with hallucinations, twitchings, 
and muscular spasms, in the other case symptoms 
appeared four weeks after in the form of melan- 
cholia; in both cases the testicles were left intact. 

I am of opinion that great services could be 
rendered to the Protectorate tribes by erecting a 
central hospital or hospitals for surgical work, 
thereby benefiting a class of deserving primitive 
people, capable of showing gratitude. 

European Officials’ Quarters.—That of the Dis- 
trict Commission is overlooking the railway station 
and town on a favourable site. The barrack-like 
quarters, formerly occupied by officers of the 
Frontier Force, is now utilized by the Assistant- 
District Commissioner and Medical Officer, with 
the central rooms as a rest house. 

This building has been condemned for some years 
past and is in great need of repairs. Owing to the 
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position of site, unprotected verandahs, heavy and 
damp sub-soil, I consider it one of the most un- 
healthy quarters in the Protectorate. 

The quarters occupied by the European Staff of 
the Sierra Leone Government Railway have nothing 
special to recommend them. The question of 
better uccomimodation for European officials at 
Moyamba deserves the Government’s attention. 

Rest House.—The fact that this rest house is 
situated between residential quarters, with common 
verandahs, is scarcely fair to those stationed there. 
It exeludes privacy, and has, during my time, been 
the cause of looting by strange carriers entering 
what might be termed a private compound. This 
arrangement has other drawbacks. 

Barracks.—Messengers’ quarters. In consequence 
of unfavourable surroundings and overcrowding, a 
new barracks on the opposite side of the main road 
has been erected. The site and type of houses are 
satisfactory. 

Water Supply.—The town has a plentiful supply, 
which is very liable to contamination owing to 
dwellings and the habits of the Mendi people. This 
supply is used by all except the European staff and 
hospital. | 

The latter received à daily supply from à moun- 
tain spring about three miles from town; it is eon- 
veyed in aluminium jars and affords an excellent 
supply of pure water. This arrangement came into 
foree about six months ago. This water is dis- 
tributed for the most part by prison labour, and 
when the Government can afford to lay pipes a great 
boon will be conferred on the entire community. 

Sanitation.—The pail system is in force in the 
European and Sierra Leone Officials’ quarters and 
works well. The native town, with the exception 
of a few sunk closets, has no system. Sanitation 
in the Government lines is carried out by the 
prisoners, whose duties this year have been excep- 
tionally heavy owing to blasting operations for the 
new gaol. 

Moyamba Town had been allowed to become 
greatly neglected, presumably due to the fact that 
the paramount chief is à chronic invalid; all animals 
were permitted to roam about and work great havoc 
in the town, gutters unkept, refuse deposited within 
the town, and no clearing of bush around it. After 
& period of six months' persistency I have en- 
deavoured to stimulate the sub-chiefs into activity ; 
all the animals have been dealt with, old gutters 
closed or repaired and new ones made, the streets 
have been seen to, all refuse removed and burnt, 
clearing of bush around the town for a distance 
ranging from thirty to sixty yards has just been 
completed; also à road 6 ft. wide has been con- 
structed on the outskirts of the clearing; this road 
enables the inhabitants to walk round the entire 
town. They have promised to fulfil health require- 
ments by allowing no refuse or dirt to remain within 
this circular road. 

His Excellency the Acting Governor has kindly 
promised twelve sanitary bins in order that all refuse 
may be cleared from within and burnt or destroyed 
at convenient centres. 
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| (continued). 

I am convinced that with a little supervision and 
encouragement, Moyamba in a short time will be a 
creditable Mendi town. At first some of the resi- 
dents brought forward objections, which, after 
explanations, were overruled by the sub-chiefs; and 
now the people are glad and realize the great benefits 
derived from this sanitary scheme. Undoubtedly 
the native mind is conservative, but one is struck 
by their practical minds and quickness to grasp an 
idea or scheme which will benefit them. 

Burial Grounds.—I pointed out the unhealthy 
atmosphere produced by graves in near proximity 
to dwellings; this they admitted, and have carried 
out the sanitary scheme even in these areas. They 
have also promised to bury their dead at greater 
distances from habitations, and as long as the 
sanitary belt and circular road remain it will be an 
easy matter to carry out. 

Vaccination.—During the year 811 persons have 
been vaccinated, 728 successfully; this excellent 
result is due to active lymph and eareful preparation 
and scratchings. 

Sanitary Reports.—Four have been forwarded by 
me to Freetown. They covered a fairly wide por- 
tion of this district, and briefly the procedure was 
as follows: In the town Barri, in the presence of 

the chief and as many of the people as possible, I 
lectured in simple language for a period of half to 
three-quarters of an hour on sanitation, vaccination, 
general sickness, leprosy (isolation), elephantiasis 
operations, blood-sucking flies, and disease. 

Then followed a tour of inspection of the entire 
town, pointing out sources of sickness and issuing 
all possible suggestions for the benefit of town and 
people. 

I am convinced that this is the best policy to 
ensure success, and the more people who hear what 
the Government doctor has to suggest for their 
health, the better probably will be the results. 


In conclusion, it would be hard to estimate the 
enormous benefit to these primitive inhabitants by 
the successful carrying out of the Government 
sanitary scheme, a unique opportunity for the West 
African Medical Staff officers, in conjunction with 
the District Commissioners. 

I discovered a singular abnormality in an 
elephantiasis scroti, namely, two testicles firmly 
adhered together and both cords passing up through 
the right inguinal canal, and in a second patient 
ante-mortem decomposition in spleen with scirrhotic 
liver, in twenty-four hours after operation for 
elephantiasis scroti. 

J. JACKSON-MOORE. 


KornapuGa District. 
Headquarters—Kaballa. 


The health of the officials has been very good, 
none of the European officials being placed on the 
sick list; with the exception of one ex-Court mes- 
senger, who died of heart disease, after leaving the 
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hospital against the medical officer’s wishes, there 
was no serious illness amongst the native officials. 

A large number of patrols have been undertaken 
for the purposes of vaccination, leprosy investigation, 
and attending to the general sanitation of the towns. 
There is no doubt that the greater cleanliness of 
many of the larger towns is due to these patrols. 

There were 448 vaccinations performed, but 329 
were not seen a second time; stil, as there were 
only three unsuccessful cases amongst the 114 cases 
seen & second time, one naturally supposes that 
there were over 400 successful. This number is only 
about one-tenth of the number that should be 
vaccinated yearly, except that the district is, owing 
to the appalling epidemics of from four to six years 
ago, more protected than other districts in the Pro- 
tectorate. Coming from the Mendi or Timne 
country one notices what a much greater proportion 
of Kurankos, Limbas, and Yalunkas are pock- 
marked. The longer dry season, accompanied by 
stronger winds, is probably a cause of greater fre- 
quency of small-pox in this district than in the 
country near the sea. However, apparently, no 
cases have occurred in the distriet during the past 
three years. 

One case of sleeping sickness was observed, and 
though tsetse flies are common, bites from these 
are apparently innocuous. Leprosy is freely pre- 
valent, but these have been dealt with recently in 
a report from Dr. Orpen. 

Referring now to Kalabia, the headquarters of 
the district, the chief item of interest is the removal 
in November of the Company of the West African 
Frontier Force to the Moa River. This was mostly 
brought about by the difficulty in feeding an alien 
population of over 300 in a country which is not 
thickly settled, which produces little rice and no 
palm oil. The latter, largely used as a food neces- 
sary, of valuable anti-scorbutie power, has to be 
imported from the Timne country. 

The water supply, always one of the best in the 
Protectorate, has been further improved by fences 
and surface drains which have been cut on the 
ground level. | 

A slaughter-house and meat barri, with inspection 
by the Medical Officer, are innovations of this past 
year. This has prevented the old noxious plan of 
slaughtering animals on ground often highly con- 
taminated, and the keeping of the carcase in an 
ordinary dwelling house. It has largely contributed 
to the abatement of the fly nuisance. Another 
reason for fewer flies is that in Kaballa, as well as 
in several of the other large towns, the people are 
beginning to realize that proper cow-sheds, erected 
ab some distance from the town, are better than 
the old plan of tethering the cows in the main 
streets. This, however, is still the custom in all 
the smaller towns. 

Hospital and Dispensary.—These are situated 
between the clerks’ houses and the barracks, and 
since the latter have been untenanted it is difficult 
to get sick persons to come into hospital. 

The in-patients numbered fifty-seven during the 
year, an increase of six over the previous year, the 
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ely. death being the case of Trypanosomiasis, 
already referred to. The out-patients numbered 
988, a decrease of 455 over the previous year; this 
ig partly due to the better health of the ‘‘ Fron- 
tiers,” but also to the fact that the native town of 
Kaballa has been throughout the year about half 
the size as formerly, the Kurankos who -eccupied 
this portion of the Limba country having gone back 
to the place from which they originally came. 
Amongst the non-officials an increase of over 100 
per cent. in subsequent attendances tends to show 
that the natives are becoming more appreciative of 
European treatment. 

Meteorological observations have been kept 
throughout the year; the highest maximum shade 
temperature registered was 99° F. in February, and 
the lowest minimum of 40° F. in January. The 
average “‘ Relative Humidity ’’ at 5 p.m. was 
81.6 per cent., this is probably too high, owing to 
the wet bulb not being properly adjusted. The rain- 
fall of 185.2 in. was quite 80 in. above the annual 
average. 

C. H. ALLAN. 


RatLway DISTRICT.—STATIONS—DARU AND 
KENNEMA. 


Dara.—Headquarters of the W.A.F.F. 


Attendance at Hospital.—Out-patients, 1,522, in- 
cluding 780 subsequent attendances during the 
year. : 
In-patients.—137, with two deaths, due to pneu- 
monia and pulmonary tuberculosis respectively ; 
both patients were Frontiers. On the whole the 
health of the troops has been fairly good; the 
D number of cases treated in the Out-patients' 

epartment and in Hospital being due to inter- 
mittent fever, rheumatism, gonorrhea, digestive 
disorders and minor wounds. 

Hospital Accommodation.—The present native 
structure suffered severely during the past rainy 
season; on two occasions it was uprooted in the 
middle of the night and the patients drenched in 
their beds. As new barracks are at present being 
erected for the reception of two more companies of 
100 men each, the present condition of affairs will 
become impossible unless a start is made shortly 
with the proposed permanent building. 

Health of Officials.—This has not been particu- 
larly good, due I think to the excessive prolonged 
and severe rainy season; eight Buropean and four 
native officials were placed on the sick list for a 
total period of eighty-five and forty-eight days 
respectively. One European officer was invalided 
home three weeks before the end of his tour suffer- 
ing from malarial fever. 

Vaccination and Small-poz.—No cases of small- 
pox were observed throughout the year; 258 persons 
were vaccinated. The lymph was always of good 
quality. 

Sanitation of Barracke.—This has been satis- 
factorily attended to, the men's latrines regularly 
inspected, non-combustible rubbish disposed of in 
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pits, and bush undergrowth well cleared. Two cess- 
pits (condemned as insanitary by the P.M.O. on 
his visit of inspection) formerly in use by the 
officers have just been done away with and four 
pail closets substituted; these are emptied twice 
daily and disposed of for the present in the men’s 
cesspit, but a small pier is to be built into the river 
at a suitable spot to enable the sanitary gang to 
empty the pails directly into a strong current. 

The Water Supply has been satisfactory through- 
out the year. 


KENNEMA. 


Health of Officials.—There was no case of sick- 
ness among European officials during the year; 
there was no case of serious illness among native 
officials, but there was a good deal of anemia and 
debility arising from the extraordinary difficulty of 
obtaining fresh food of any description during the 
greater part of the year. One court messenger was 
invalided suffering from hemiplegia. 

Water Supply.—Excellent. Pipes have been laid 
on to the District Commissioner's bungalows, the 
gaol, clerks’ and court messengers’ quarters. 

Gaol.—The new stone gaol has been completed, 
with accommodation for fifty prisoners. Kitchen, 
bath and lavatory arrangements are all satisfactory. 
Two deaths occurred, one from dysentery and the 
other from peritonitis. Altogether 478 cases were 
treated, mostly of minor ailments which would 
never have been reported had not the patients been 
in confinement at the time. No epidemic occurred 
during the year; sanitary precautions were carefully 
and regularly attended to. 

Attendances at Hospital.—2,208, including sub- 
sequent attendances and those from the gaol. 

Scarcity of Fresh Food.—Considering the size 
and importance of Kennema it is difficult to explain 
the famine-like conditions that obtain there at all 
times of the year. Two native officials have 
assured me that for two days they could obtain no 
fresh food except cassava leaves. Once, it is true, 
three cows were killed in quick succession. The 
dispenser's suspicions were aroused, and he in- 
formed me that when he inspected the third cow 
it was a mass of disease. Acting on his informa- 
tion I drew up a set of regulations to be observed 
in future slaughterings, but matters immediately 
relapsed into their old groove. 

W. A. ALEXANDER. 


STATION Bo. 


The number of officials in and about Bo is: 
Europeans, 18; Sierra Leoneans, 44; natives, 208; 
and schoolboys, 110; a total of 376. The health 
has been good, only 180 days being lost through 
sickness by the permanent staff. 

Out-patients.—The number of out-patients for 
the year was 1,158, an increase of 318 over last 
year. | 
In-patients.—The in-patients numbered fifty-two. 
being twenty-four less than last year; there was 
one death from perforation of the intestine. 
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Heapital Accommodation.The hospital accom- 
modation is still very poor, there being only one 
maud native house, which is very dark and has 
seven wooden beds. The patients have to bring 
their own beds, clothes and food, and also some- 
hody to cook for them. These conditions are a 
deterrent to most natives, especially the poorer 
ones, from obtaining hospital treatment. 

Operations.—There were ten operations under 
chloroform, these included: Inguinal hernia (radi- 
cal cure), 8; elephantiasis scroti, 1; dilatation of 
urethra, 1; circumcisions, 2; opening abscess, 2; 
tapping bladder suprapubically, 1; dermoid cyst 
removal under local anesthesia, 1. 

A portion of the dispensary, a wood and iron 
building, has two iron beds in it, which were sent 
here to form a ward for Europeans, but as there is 
no latrine or kitchen, or any provision made for 
feeding the patients, it is obviously unsuitable as a 
hospital, even leaving out of account the fact that 
it is the only place where the surgical instruments, 
dressings, poisons and books can be stored, and 
also that it is used for the clerical work of the 
dispensary. 

Professor Simpson, accompanied by Dr. Kennan, 
paid a visit to Bo, and was not very favourably 
impressed with the bungalows of the officials and 
the water supply. The bungalows, he says in his 
report, are unfit for human habitation, much of the 
flooring and joists of the houses have dry rot and 
need repairing. The water supply is still very bad; 
the tanks, with a total capacity of 10,600 gallons, 
now that the Railway Department have supplied 
each of the houses occupied by railway officials with 
a tank, are obviously inadequate for the use of the 
officials, especially as the trading firms have also 
& right to be supplied with water by the Govern- 
ment. To inerease the supply of water, eighty 
aluminium water carriers of 5 gallons capacity 
have been sent here, and during the dry season 
they are to be sent to Kennema by tram to be 
filled with water and returned to Bo. This will be 
done three times a week for perhaps three months, 
and wil no doubt be expensive. The sanitary 
arrangements here consist of outside earth closets, 
which are emptied every night in a trenching 
ground near the railway. There is a sanitary gang 
of eleven men and one headman, who empty the 
latrines and keep the European compound clean. 

The sanitary inspeetor and carpenter were dis- 
inissed at the latter end of the yeur, on the recoin- 
mendation of His Excellency the Acting Governor, 
as being a needless expense. 

The children at the Bo school are healthy, and 
are increasing in numbers. Their houses in their 
own compound are too near the European quarters, 
being much less than 200 yards from the nearest 
European officials house. The children obtain 
their water from a well at the head of a swamp, 
and if the coming dry season be prolonged, I doubt 
if the supply will be large enough for their needs. 
They have two swimming baths, built in the line 
of the bed of the swamp. 

Vaccination.—Has been carried out diligently, the 
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total number vaccinated in the year being 1,221. 
The natives round about Bo seem to be a little less 
afraid of vaccination, and to realize its object and 
benefit. 

Meteorological Obscrvutiona.—The total rainfall 
for the year has been 119.27 in.: the rainiest 
months being August, June and July. The highest 
recorded temperature by the shade thermometers 
was 09.29 in March, the lowest 59.99 in December. 
The mean maximum shade temperature for the 
year was 88.29. Flies have been sent to both the 
British Museum and the London School of 
Tropical Medicine. 

H. E. ARBUCKLE. 


WULADE AND KanreE-Lanun, W.A.F.F., Our- 
STATIONS. 


R. M. Fonpz, Principal Medical Officer. 


I was in medical charge of Wulade during the 
year, paying regular monthly visits to Kanre- 
Lahun. At Wulade two European officials were on 
the sick list for ordinary fever and congestion of 
the liver, and five native officials for malarial fever. 
There is a hospital with four beds, and during the 
year a total of 231 patients were treated, the most 
prevalent diseases being rheumatism, gonorrhea, 
diarrhea, intestinal worms, malarial fever, bronch- 
itis and dysentery. 

The water supply is satisfactory, being obtained 
from springs close to the camp. 

Vaccination was continued during the year with 
success. 

There was one death in the Company from tuber- 
culosis. 

Kanre-Lahun.—I made regular monthly visits to 
this out-station during the year. The number of 
European officials was four, one of whom was on 
the sick list for fever. Their general health and 
that of the Frontiers was satisfactory. 

There was no death. The chief diseases treated 
being: Rheumatism, gonorrhea, orchitis, inter- 
mittent fever, diarrhoea, ulcers, minor injuries to 
feet, and bronchitis. 

The water supply is good, and the general sanitary 
state of the camp is kept in a satisfactory condition. 


DISPENSARY DISTRICTS IN THE PENINSULA. 


The usual simple ailments were met with, 
serious cases being sent to the Colonial Hospital 
on the dispenser’s advice. There were treated: 
New Cases, 1,485; old, 2,047; total, 3,582. 

Vaccination was performed during the year; 139 
persons, chiefly children, were vaccinated. The 
sanitary condition of the villages was fairly satis- 
factory, and shows signs of improving. The water 
supply is good, and is obtained from mountain 
streams running near the village. - | 
"Goderich.—This branch dispensary was visited 
weekly by the dispenser at Regent. There were 


2,742 cases treated. The sanitary condition of the 


villuge is fuirly good. 
Waterloo.—This has now become the centre of 
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the new headquarters district, and there is con- 
sequently an increase in the number of Govern- 
ment employees in the town. The health of all 
officials was fairly good during the year; of these 
336 were treated, and there was no death. The 
total number of non-officials treated was 8,786. The 
sanitary condition of the station continued satis- 
factory. During the yeur the sergeant of police 
was appointed Sanitary Inspector for the district. 

There was one suspected case of small-pox; strict 
measures were taken to isolate the ease, and there 
was no further outbreak. 

Vaccination was carried out during the year. 

The water supply was considerably improved by 
an increase in public stand-pipes in the town, the 
source being a spring on an adjoining hill. 

The Gaol.—The health of the prisoners was fairly 
good, there was no serious sickness among them; 
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There was no outbreak of epidemic diseases to 
record during the year. 

Vaccination was steadily performed, 171 persons 
having been vaccinated with a large number of 
successes. 

The sanitary condition of the town was good. 

Dublin (Bananas Islands).—There were 2,492 
cases treated, the most prevailing diseases being: 
Fever, yaws, tertiary syphilis, rheumatism, and 
diseases of the digestive system. 

Tertiary syphilis is present in various forms. 

The publie water supply is obtained from wells, 
und is not good. A masonry tank has been pro- 
vided at the dispensary in which rain-water is col- 
lected. The sanitary condition of the towns has 
improved; they are not so overrun with pigs as 
formerly. There was no case of small-pox during 
the year. 


MALARIAL INDEX OF COLONY. 
SPLEENS EXAMINED IN ALL CASES (AND PARASITES FOUND IN ALL CASES TESTED FOR CONFIRMATION). 





























Number of Enlarged Normal | Percentage f 
ds examined |  "Pleens "spleens | infection ee 
| ! e 

Waterloo 9 ..| 100 69 | 31 69 | The ages of children examined were from a few months to 

| | nine years. . 

Hastings A 100 66 34 64 Many slides were taken in each place, and all such slides 

| gave positive results. 

Dublin ) p, i, | 50 25 25 50 The parasites of malignant tertian malaria were most in 

- pi iat | evidence. 

Ricketts ) 9 Anos 34 14 | 20 | 11 Benign tertian was found in a few cases and mixed 
infections of both varieties in others. No crescents were 
found ; no case of quartan fever either. 

York... T ds 50 30 20 60 Many childien were found with strong fever while at play 
and while in school. 

Kent ... D » 3l 25 l 6 80 Period of examination, April 8 to 20, 1909. 

Tombo aed id 25 19 6 16 





Colonial Hospital, Sierra Leone, April 25, 1909. 


the compound was kept in à proper sanitary con- 
dition. 

Hastings.—This dispensary was visited bi-weekly. 
The total number of cases treated was 2,8833. The 
general health was good. There was no outbreak 
of any infectious disease. Only ordinary simple 
diseases were met with. Two new stand-pipes 
were fixed in the town, thus increasing the supply 
of good water. The sanitary condition was fairly 
satisfuctory. Vaccination was carried out steadily 
through the year. There was no case of small-pox. 

York.—The water supply is from wells in the 
village, and is not wholesome. 

The total number of vaccinations was 66. The 
lymph supplied was good. Only emergency visits 
were made to the neighbouring village of Sussex. 

The number of cases treated was: New cases, 
1,182; old, 421. 

Rheumatism, yaws, dyspepsia, constipation and 
uleers were met with in large numbers. 

Mano Salija.—There were 1,612 cases treated 
during the year. The health of the district was 
fairly good. 


Average for 7 towns, 62.8 per cent. 





D. Burrows, W.A.M.S. 


Vaccination was carried on, forty-five children 
were vaccinated; the people do not seem very much 
in favour of vaccination. 

Tombo.—The sanitary condition of the villages 
in the distriet is fair, the prevailing drawback to 
cleanliness in them being the presence of pigs, 
whieh are allowed to roam about. 

The water supply is obtained from a stream that 
flows through the town. 

The cases treated numbered 1,475. 

Vaccination was earried on, there was no small 
pox heard of in the district. 

The following is a return showing the number of 
cases treated free and those cases entitled to 
medical attendance, with paying patients; the two 





latter are given in one figure :— 
Officials and paying patients ... 11,654 
Paupers or non-paying patients 60,906 
Total treated 72,560 
Actual amount expended on medicines, &c. ... £1,378 11 7 
Amount reccived from paying patients (natives) 7170 
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Colonial Medical Reports.—No. 12.—Sierra Leone— 
(continued). | 

The rule is, that all patients who, in the opinion 
of the Medical Officer, can afford to pay for medi- 
cine must pay according to his or her means the 
sum of 8d., 6d., or 1s. for medicine prescribed. 

The actual medical work done by the Depart- 
ment during the year shows an increase of 1,018 
in the total number of cases treated. This increase 
occurred chiefly in the Colonial Hospital, where 
there was an increase of 5,875 cases in the out- 
patients, and 277 in the in-patients treated, over 
those of 1908. | 

Surgical operations at the same institution have 
also considerably increased in number—from 148 
m the previous year to 222 in 1909. 

Sleeping Sickness.—Though medical officers were 
on the look-out for this disease during the year, 
only one ense was met with; this was Kaballa, in 
the Koinadugu district. Dr. Orpen reported on the 
case, the patient dying after prolonged treatment. 
XGland puncture and microscopical examination 
were not generally practised, so I am not in a 
position to state with any precision whether the 


- mao ab rr ee ee P M a 





COLONIAL MEDICAL REPORTS.—BRITISH GUIANA. | l7 


———  — RO —— —À—À e ee v —-- m o ee e ej o 
Toe M — e —— ——À M o — c9 








— — a 
ee A À A 


disease is more prevalent in the Proteotorate than 


the finding of only one undoubted case would lead 


me to expect, but the fact that the Gloasina palpalis 
is found in pretty well all parts of the Protectorate 
leads to a strong suspicion of its greater prevalence: 

There were 436 cases of syphilis treated; this is 
below the annual average, which for the previous 
five years has been 610. | 

From the reports of medical officers leprosy does 
not seem to be very prevalent, though occasional 
cases are met with throughout the country. 

Only two cases of small-pox were reported 
during the year. The regular vaccination practised 
in the Colony and Protectorate, and the continued 
efficiency of the lymph obtained from the Liverpool 
Institute of Preventive Medicine, largely account 
for the almost entire absence of this malady. - 

Four cases of malignant new growths were 
treated and specimens of them sent to the Cancer 
Research Committee. Yaws (Framboesia) does not 
seem anything like so prevalent in this Colony as 
in other parts of West Africa; during the year 
151 cases were met with. ` 

W. A. OJUMIRE-TAYLOR. | 


Colonial Medical Reports.—No. 13.—British Guiana. 


MEDICAL REPORT FOR THE YEAR 1909-1910. 
| By J. E. GODFREY. 


Surgeon- General. 


PcBLIC MEDICAL INSTITUTIONS. 
Public Hospital, Georgetown. 


Tars Institution has accommodation for 291 males 
and 245 females. 

11,263 patients were admitted during the year, 
and with the 400 patients remaining in hospital on 
April 1, 1909, make a total of 11,663 patients 
treated. 

The number of out-patients treated was 43,556. 

There were 1,237 deaths. This gives a death-rate 
of 10.6 per cent. of the total number treated. 

Of the total deaths, 283, or 22.8 per cent., died 
within twenty-four hours, and no less than 40 per 
cent. died within seventy-two hours after admission. 

The Resident Surgeon states that these cases 
were all dying on admission and past all human 
aid. 

There were 475 births in the maternity ward. 

Nursing Staff.—I again desire to draw attention 
to the excellent work done by the Nurse Superin- 
tendent and her assistants in maintaining the high 
standard of training and teaching the nurses. She 
has, I venture to say, brought the nursing in this 
hospital to a very high state of efficiency, and it 
compares favourably with the nursing in the 
hospitals of Great Britain. That this has been 


appreciated by the patients and the community 
generally, we have ample testimony. In losing her 
the hospital has lost a very valuable officer and, one 
whose place it will be hard to fill. | | l 

I regret to have to report that the Junior 
Divisional Nurse was compelled to resign her 
appointment through ill-health ; during the time she 
was attached to the hospital she performed her 
duties faithfully and efficiently. 

During the year 122 lectures and practieal demon- 


strations in the wards were given by the medical 


officers, the Superintendent 
divisional nurses. m : 

The following examinations for nurses were 
held: Probationers.—In September, 1909, twenty- 
four entered and thirteen passed ; in February, 1910, 
seventeen entered and twelve passed. Nurses 
(Final)J.—In March, 1910, when ten passed out of 
sixteen. — Midwifery.—In October, 1909, when 
seven passed out of twelve; in April, 1910, when 
five passed out of twelve. 

The following return shows the number of opera- 
tions performed and the revenue derived therefrom. 


of Nurses,- and 


Number of operations (major) 705 
Revenue from paying patients $7,744.18 
Revenue from operations 800.00 - - 
Miscellaneous receipts 890.63 
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Public -Hoapital, New Amsterdam. 


. This Institution has accommodation for 96 males 
and 54 females. —— | ZU 
^ There were 3,349 patients admitted, and with 184 
remaining on April 1, 1909, make a total of 8,488 
patients treated. E 

The number of out-patients treated was 21,868. 

There were 399 deaths, which gives a death-rate 
of 11.4 per cent. of the cases treated. 

Of the total deaths 90, or about 23 per cent., died 
within twenty-four hours of admission. 

There were 81 births in the maternity ward. 

The training of nurses at this Institution has, I 
regret to say, been suspended, as owing to ill-health 
the Superintendent of Nurses had to relinquish her 
post; her place has not yet been filled. 


Public Hospital, Suddie. 


"This Institution has accommodation for 54 males 
. and 26 females. 

There were 1,480 patients admitted, and with the 
70 remaining on April 1, 1909, make a total of 1,500 
patients treated. 

The number of out-patients treated was 5,889. 

There were 198 deaths, which gives a death-rate 
of 18.2 per cent. of the cases treated. 

Of the total deaths no less than 133 died within 
seventy-two hours of admission. 

There were 18 births, of which 5 were stillborn. 


Public Hospital, Bartica. 


This Institution has accommodation for 24 males 
and 11 females. 

There were 277 patients admitted, and with the 
6 remaining on April 1, 1909, make a total of 283 
treated. 
~The number of out-patients treated during the 
vear was 1,012. 

There were 25 deaths, which gives a death-rate 
of 8.8 per cent. of the cases treated. 

Of the total deaths 14 died within sevenvy-two 
hours of admission. 

There were one birth and three still-births during 
the ‘year. | 
Publie Hospital, Morawhanna and Arakaka Ward, 

(1) There is accommodation for 14 males and 11 
females, 

There were #22 patients treated and 25 deaths, 
which gives a death-rate of 5.9 per cent. 

Of the total deaths 7 died within seventy-two 
hours of admission. 

There were 1,570 out-patients treated. 

(2) Arakaka Ward.—There is accommodation for 
12 males. 

There were 173 patients treated and 6 deaths, 
giving a death-rate of 3.5 per cent. 

Of the deaths two died within seventy-two hours 
of admission. l 

There were 756 out-patients treated. 


Lunatie Asylum. 


Theré were 462 males and 274 females in the 
Asylum on April 1. 1909. During the year 76 males 
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and 65 females were admitted, 86 males and 31 
females were discharged, and 42 males an 83 
females died. The percentage of mortality on the 
total number treated was 8.6. 


Leper Asylum. 


On April 1, 1909, there were 306 males and 125 
females in the Asylum. During the year 73 males 


and 29 females were admitted, and on March 31, 


1910, there were 287 males and 126 females in the 
Asylum. There were 98 deaths, 73 males and 25 
females, giving a death-rate of 18.3 per cent. 

The conduct of the inmates was satisfactory. 
Absconding still oecurs, but not to such an extent 
as in previous years. ; 

The farm produced 43,404 lb. of provisions, con- 
sisting of : Plantains, 22,706 lb. ; cassava, 19,104 lb. : 
greens, 1,177 lb. ; sweet potatoes, 417 lb. The value 
was $481 15. 

The majority of the inmates keep their cottages 
and grounds neat and tidy. They are given small 
plots of ground in which during their spare time 
they are allowed to grow vegetables and these are 
either used by themselves or sold to the store for 
consumption within the Asylum. 

The produce from these plots was: Plantains, 
25,548 lb.; cassava, 7,191 lb.: greens, 1,228 lb.: 
eddoes, 444 lb.; sweet potatoes, 534 lb.: valued at 
$398 31. 


PUBLIC DISPENSARIES. 
Georgetown. 


There are three dispensaries in the city :— 

No. 1 Dispensary at the Police Station, Broad 
Street. 

No. 2 Dispensary at the Almshouse. 

No. 8 Dispensary at the Public Hospital. 


Country. 


There are seven country dispensaries, situated as 
follows :— 

(a) Demerara River.—At Akyma. 

(b) Berbice River.—At Ida Sabina. 

(c) Upper Pomeroon.—District extends from the 
Tapacooma Lake to and inclusive of Urua. 

(d) Lower Pomeroon.—The district extends from 
but exclusive of Urua, to the mouth of the 
Pomeroon hiver, and includes the Wakapoa Creek 
and its tributaries. 

(e) Moruca River.—The district extends from the 
mouth of the Moruca River up to Kamwatta, m- 
cluding all the tributaries and settlements. 

The dispensers in charge are provided with earls 
for the purpose of paying periodical visits to the 
different grants, homesteads, and missions. 

(f) Potaro.—About eleven miles from the Potato 
Landing, and provided with six beds for the recep- 
tion of urgent cases. 

iq) Albouystown.—On account of the very large 
number of cases seen at No. 1 Dispensary, which 
originally included Albouystown, it was decided to 
open a separate one there, and thus relieve the 
pressure on No. 1. 
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Return or Diseases AND Deatus IN 1910 at THE FOLLOWING Pusnic HosPITAL$:— _ 
Georgetown, Berbice, Suddie, Bartica, and North-Western District, British Guiana. 
GENERAL DISEASES. 


Alcoholism 

Anemia 

Anthrax 

Beriberi 

Bilharziosis , 
Blackwater Fever 
Chicken-pox 

Cholera 

Choleraic Diarrhoea Ze 
Congenital Malformation 
Debility . 
Delirium Tremens 
Dengue  .. 

Diabetes Mellitus 
Diabetes amdos 
Diphtheria 

Dysentery .. 1 
Enteric Fever es 
Erysipelas .. 

Febricula .. 

Filariasis .. 

Gonorrhca 

Gout 2 
Hydrophobia 

Influenza .. 

Kala-Azar 


Leprosy  .. 
odular 


(a 

(o) Anesthetic .. 

(c) Mixed 

Malarial Fever— 

(a) Intermittent 
Quotidian .. 
Tertian 
Quartan .. 
Irregular .. 
Type undia iosed 

(b) Remittent . z 

(c) Pernicious .. 

(d) Malarial Cachexia. . 

Malta Fever : 
Measles 
Mumps js 
New Growths— .. 
Non-malignant 
Malignant 
Old Age 
Other Diseases 
Pellagra 
Plague 
Pyemia 
Rachitis : 
Rheumatic Fever 
Rheumatism i 
Rheumatoid Arthritis 
Scarlet Fever 
Scurvy 
Septicæmia E 
Sleeping Sickness 
Sloughing Enagpeanis 
Small-pox . $ 
Syphilis 
(a) Primary 
i Secondary .. 
Tertiary — .. 
(d) Congenital . 
Tetanus 
Trypanosoma Fever 
Tubercle— 
(a) Phthisis Pulmonalis 


(b) Tuberculosis of Glands x 


(c) Lupus 


GENERAL DISEASE8—continued. 

(d) Tabes Mesenterica s 

(e) Tuberculous Disease of Bones 

Other Tubercular Diseases 

Varicella .. : es 
Whooping Cough 
Yaws : 
Yellow Fever s 


LOCAL DISEASES. 


Diseases of the— 
Cellular Tissue. . 
Circulatory Sy stem 
(a) Valvular Disease of Heart 
(b) Other Diseases .. ; 
Digestive System — 
(a) Diarrhoea js 
(b) Hill Diarrhea .. 
(c) Hepatitis ` ; 
Congestion of Liver 
(d) Abscess of Liver 
(e) Tropical Liver .. 
(f) Jaundice, Catarrhal 
g Cirrhosis of Liver 
) Acute Yellow SAPE, 
a) Sprue  .. T 
(J) Other Diseases .. 
Ear i 
Eye T. 
onika System— . 
Male Organs 
Female Organs 
er Argen System 
ntal Diseases 
Nervous System 
Nose  .. . 
Organs of Locomotion 
Respiratory PEM 
Skin— e 
p see Scabies - 


Tinea Tea 
Favus 
(o Eczema .. - 
( f) Other Diseases .. 
Urinary System 
Injuries, General, Local— 
(a) Siriasis (Heatstroke) ; 
(b) Sunstroke (Heat FACENA) 
(c) Other Injuries : 
Parasites — "b 
Ascaris lumbricoides. i 
Oxyuris vermicularis .. 


Dochmius duodenalis, or Ankylostoma duo- 


denale í 
Filaria medinensis (Guinea worm) 
Tape-worm as a " 
Poisons-— 
Snuke-bites 
Corrosive Acids 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown 
Other Poisons 
Surgical Operations — .. 
Amputations, Major .. 
Minor .. 
Other Operations 
Eye .. 
(a) Cataract 
(0) Iridectomy  .. : 
(c) Other Eye Operations 


Admis- 
sions 
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The following table shows the number of persons ` 








treated : — 
n——M— (Ad 
| Payin | Police | 3 
Dispensary Patient | Patients Paupers | Total 
No.1 TC i RIT 305 . — 11,622 | 11,927 
Albouystown m "n 205 ges 25,077 |25,282 
No. 2 i "a pe 325 -- 6,964 7,289 
No. 3 si 22h - 109 - 10,070 | 10,772 
Potaro sho T A 1,709 116 112 1.937 
Demerara River ... on 228 24 524 776 
Berbice River  ... "- 443 —. 416 859 
Upper Pomeroon pe 155 18 719 952 
Lower Pomeroon ET 365 . 46 638 1.051 
Moruca  ... s UE uu 22 1 847 70 
Total 3,861 205 57,649 | 61,714 


| | 

p—€—M——— E 
PhisoNs HOSPITALS. 

The following table shows the number of 


prisoners admitted and the number of deaths im 
these hospitals during the vear:—- 


Admitted to Hospital Died in Hospital 








Institution — 0€ = dit S men 

M. F. T. M. F. T. 

H. M. P. Settlement... 164... -— ... 164... 4°... —... 4 
Georgetown T ..116 ... 20...136 ... 1..-— .. 1 
New Amsterdam ae 084 Sas Jin Bosc... du 
Suddie  .. Me we daa 4 au. 35 ks ee 59 e 
Total ... ... 944 ... 98 ... 380 ... 6 ..— ... 6 


ONDERNEEMING INDUSTRIAL SCHOOL FOR Boys. 


The general condition of the Hospital and its 
surroundings have been satisfactory. There were 
411 in-patients with no deaths. 

Orphan Asylum.—The Medical Officer to the 
Almshouse has the medical charge of the inmates. 
The sanitary arrangements are satisfactory, and the 
children continue to enjoy good health. 

Almshouse.—The infirmary wards attached to 
this Institution are under the medical charge of a 
private medical practitioner, who is also in charge 
of No. 2 Dispensary, Georgetown. 
of cases of elhronie disease, unable to maintain 
themselves and not likely to benefit by hospital 
treatment, are sent from the hospitals to this 
Institution. 

Sugar Estates.—The estates’ hospitals at Planta- 
tions Ma Retraite and Cornelia Ida were closed. A 
new female ward was added to the hospital at 
Plantation Albion, and the accommodation of the 
hospital at Plantation Mara increased from 48 to 
72 beds. 

At the close of the vear there were 39 estates’ 
hospitals with a total of 2,490 beds. 

08,349 patients were admitted to the estates’ 
hospitals, and there were 1,386 deaths, which gives 
a percentage of 2.8 deaths to admissions. 

It is interesting to report that there was an 
appreciable decrease in the number of cases of 
infantile convulsions, and the Medieal Inspector, in 
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commenting on this, mentions that Dr. Ferguson 
found that there had been a marked decrease in thc 
Peter's Hall district since he began the régular and 
systematic distribution of quinine. 

There were 1,563 fewer cases of malarial fever 
treated than in the previous year, which, I think, 
shows that the general improvements in sanitation 
and the adoption of antimalarial methods on the 
estates are bearing fruit. The Medical Inspector 
adds that ‘‘ rice cultivation has accounted for à 
very considerable increase in this disease, nullifying 
to a great extent the benefits we otherwise would 
have gained from improvements in general sanita - 
tion." He also points out that there were serious 
outbreaks on a number of estates at the time of 
rice-reaping, and adds: ^^ My belief is that these 
outbreaks would have been more severe and more 
general had it not been for the prophylactic 
measures undertaken early in. the year 5: ; the 
measures he refers to being the regular daily 
administration. of quinine to all employees. 

Dr. Kennard, the Medieal Offieer of the Port 
Mourant district, addresses the following interesting 
and instructive minute to me on the increase of 
malarial fever on the estates in his district :— 

"I consider the increase of malarial fever on 
these estates, which is especially marked at Albion. 
to be due to the following causes, all aidmg each 
other: (1) The settlement of the people in or 
adjoining the rice fields; (2) in consequence of not 
having the usual showers, the rice required more 
irrigation and much of it was cut when the fields 
were still partly swamped; (3) the abnormal condi- 
tion of the weather, no rain, excessive heat, little 
breeze.'' 

Regarding (1), we notice yearly at Port Mourant 
the amount of fever cases that come from the settle- 
ments of Miss Phoebe and Ankerville, which are 
situated at the rice fields. At Albion the increase 
of malarial fever was first noticed in August, the 
cases coming mostly from a new settlement in a 
place among the rice fields aback, called the '' Long 
John °; it was so severe, and I understand prac- 
tically everybody there got it, that most of the 
people left this place: following shortly on these 
cases Cale m many people from the '* Guava 
Bush." also a practically new settlement in the 
rice fields ; then more cases from the ‘‘ Sand Reef," 
which is an old settlement in the rice fields on one 
side of the “‘ Guava Bush "" and nearer the estate 
proper; then we got more cases from the estate 
proper vard. 

Regarding (2), usually light showers fall for the 
ripening rice so that the fields are not kept swamped, 
the ground is dry and the facilities for mosquito- 
breeding is not so marked as this year. 

Regarding (3), the weather has kept abnormal, 
hot, dry and close, and the ordinary breeze has 
been mostly absent; the people work night and day 
when reaping their rice, sleeping frequently in the 
fields at night, and working in the swampy fields 
under these conditions has diminished their natural 
resistance more so than usual. | 
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(continued). 


In spite of quinine having been given out freely 
to the people, especially at Albion, where the dis- 
penser put on to give it out visits also the '' Sand 
Reef, ‘‘Guava Bush” and school daily with 
quinine, conditions (1) and (8) remaining the same 
with the increased amount of people becoming in- 
fected has kept up the number both for October 
and this month as well. 

I think the unusually large proportion of free 
people admitted to hospital supports my opinion, as 
they mostly live outside the yard proper. 


VACCINATION, 


Glycerinated lymph is imported for the use of 
publie vaccinators, to whom it is supplied free of 
charge. There were 2,082 successful vaccinations 
during the year. 


HEALTH OF THE COLONY. 
Death and Birth Rates. 


It is satisfactory to report that the colony has 
been free of any dangerous, infectious, or contagious 
diseases. 

During the year 9,367 deaths occurred, or 14 less 
than last year. This represents a death-rate of 
30.0 per 1,000, compared with 30.8 per 1,000 for 
the year previous. 

There were 8,947 births, or 648 more than in the 
past year, representing a birth-rate of 29.3 as against 
21.8 for 1908-9. 

. The deaths exceeded the births by 420 this year; 
last year there was an excess of deaths of 1,082. 

It is of interest to note that during the year under 
review, there has been an appreciable increase in 
the birth-rate, while, on the other hand, the death- 
rate shows a very slight decrease. 


Infantile Mortality. 


The mortality amongst children under 1 year, it 
is to be regretted, continues to be high; in 1909 
there was 1,872 deaths, or 209 per 1,000, which is 
an increase on the previous year's figures, 1,644 
deaths, or 198 per 1,000; but still less than in 1907, 
When the figures were 2,202, or 256 per 1,000. The 
mean rate for the past five years is 210 per 1,000. 


Tuberculosis. 


During the year, tuberculosis was the cause of 
5.9 per cent. of the total mortality of the colony, 
and in Georgetown 8.8 per cent. 

The Society for the Prevention and Treatment of 
Tubereulosis has continued its good work during 
the year. I know, from being in close touch with 
the working of this Society, that the scope of its 
work is being gradually extended, but the want of 
funds stands in the way. 


Malarial Fever and Anti-Malarial Measures. 


There has been considerable activity and a pro- 
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nounced interest is taken by the public generally 
in the question of the prevention of malarial fevers. 

On the sugar estates, the screening of water 
receptacles, the abolition of other breeding grounds 
of mosquitoes, the cutting down of useless bush and 
trees, and the free distribution of quinine to their 
labourers, have continued throughout the year. 

In the city of Georgetown an attempt has been 
made to enforce the regulations with regard to vat- 
screening. 

In the town of New Amsterdam, I regret to say 
that nothing has been done. 

In the country districts generally, no active steps 
have been taken. I am afraid that no real solid 
work will be done with regard to the abolition of 
the breeding grounds of mosquitoes until & law, 
which I have advocated, is passed and put in 
force. To the different local authorities in the 
villages and country districts we must look for help 
in pushing on and educating the people to take a 
greater interest in diminishing preventible diseases. 
During the year, as Chairman of the Local Govern- 
ment Board, I addressed a circular to the different 
local authorities calling attention to the matter. 

It is gratifying to report that the sale of quinine 
at cost price at the different Post Offices, which 
was introduced in December, 1906, is steadily 
increasing, and is being appreciated and taken 
advantage of by the people. 


LEPROSY. 


Professor Deycke’s Nastin treatment was con- 
tinued at the Leper Asylum during the year under 
the supervision of the Bacteriologist. I stated in 
my last report that no definite pronouncement could 
yet be made as to whether Nastin is a cure for 
leprosy. In some of the cases there has been 
undoubtedly considerable improvement which it is 
hoped will ultimately be permanent, 


ANCHYLOSTOMIASIS. 


On the sugar estates steady progress was made in 
the measures which have now for some time been 
advocated by this department, viz. :— 

(1) The erection of latrines. 

(2) The systematic examination of all newly- 
arrived immigrants and of all persons suffering 
from anemia or showing the least sign of being 
infected with the anchylostome parasite. 

(3) The treatment and constant observation of all 
known infected cases. 

In this connection it is gratifying to report that 
every estate is now supplied with latrines. There 
has been a very marked diminution of the number 
of cases, particularly of those severe cases which 
were so common a few years ago, and it has been 
found practical and advisable to treat the milder 
infected cases as out-patients. 

The introduction every year of a large number of 
anchylostome-infected East Indian immigrants is 
a very serious factor in preventing not only much 
better results, but also the eradication of the 





disease. Last season no less than 74.4 per cent. of 
the new immigrants were found to be infected. 


DRINKING-WATEB. 


The matter remains in very much the same 
position as it was when I wrote my last report. As 
I have said before, the storing of drinking-water in 
open trenches and ponds is indefensible. I have 
advocated, and I still advocate, the adoption of the 
system in use at Plantation Blairmont, that is, the 
erection of tanks for storing the water. 


QUARANTINE. 


During the year there was :— 

(a) Yellow fever in Barbados, Martinique, and 
Venezuela. 

(b) Plague in Trinidad and Venezuela. 

(c) Small-pox in Grenada. 

The precautions against infection permitted by 
the Quarantine Regulations were enforced in each 
case, and happily the colony escaped infection. 

The disinfecting machines were tested at regular 
intervals and found to be in good working order. 


SUBSIDIZED NURSE-MIDWIVES IN DISTRICTS. 


During the year twelve women were qualified as 
nurse-midwives. Of this number eleven were 
trained at the Public Hospital, Georgetown, and 
one at the Public Hospital, Berbice. Four students 
received subsidies amounting to $112.02 to assist 
in maintaining themselves whilst undergoing train- 
ing at the Public Hospital, Georgetown. The 
examination for these certificates is very much more 
difficult than formerly. In addition to certificates, 
sign plates are now given to those women who are 
certified by Government examination. Midwives’ 
outfits are obtained from the Medical Supply Asso- 
ciation, and supplied, without charge, to certam 
nurse-midwives to enable them to be in a position 
to properly perform their duties. I look forward to 
the day when every village will have a qualified 
nurse-midwife. 

In July, 1908, a scheme was started for the pur- 
pose of providing the poor women in the city of 
Georgetown who, for one reason or another, do not 
care to go to the maternity ward of the Public 
Hospital, with the assistance of trained and certified 
nurse-midwives. Two midwives were specially 
attached to the maternity ward for this purpose, 
their duty being not only to attend to the mothers 
at their homes, but to give advice as to the feeding, 
&c., of the infants. The Nurse-Superintendent, in 
her annual report, writes that this scheme has 
prospered beyond our hopes. There is no doubt 
that it has proved a great boon to the poorer classes, 
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and should in time prove a very important factor 
in reducing our high infantile mortality. Seventy 
cases have been delivered during the year, and 
1,172 visits paid. Cases are always on the books 
and visits have to be paid to these, in addition to 
the daily routine visite. 

I am glad to say that the Combined Court has 
made provision for the appointment of two more 
midwives during the present financial year. 

There are four subsidized nurse-midwives in the 
following outlying distriets: Mahaicony, Pomeroon, 
Moruea, and North-Western. 


BACTERIOLOGICAL DEPARTMENT. 


In consequence of the increase of work the 
Combined Court sanctioned the appointment of an 
Assistant Bacteriologist, and shortly before the 
close of the year information was received that Dr. 
E. P. Minett had been selected to fill the post. 

There is no doubt now that the necessity for this 
department has been borne out by results. The 
assistance rendered by the Bacteriologist not only 
to the staff of the public hospitals, but to private 
medical practitioners, in assisting in the diagnosis 
of difficult and doubtful cases is well known, and, 
I am sure, fully appreciated. It is interesting to 
note that out of a total of 2,553 specimens examined 
during the year, no less than 1,290 were sent by 
private medical practitioners. 

The City of Georgetown.—In consequence of 
statements made that there was an outbreak of 
virulent fever in the city, and also that it was due 
to the screening of vats against mosquitoes, the 
acting Health Officer, the Government Bacteri- 
ologist, and myself, were asked by the Government 
and Town Council to investigate and report. 

It was conclusively shown that while there had 
been a certain number of cases of diphtheria and 
enteric fever, in neither case were they sufficient to 
say that the disease was either of an epidemic or 
virulent character. In my opinion, the opposition 
to the enforcing of the vat-screening regulations was 
chiefly the cause of the rumour, and, as it had been 
said that the screening rendered the water unfit for 
drinking purposes, in our report we took the oppor- 
tunity of making a definite statement that no 
deleterious effects nor disease properties of any 
kind are produced or increased in water by screening 
water-containing receptacles against mosquitoes. 

In this connection I would particularly draw 
attention to the Government Bacteriologist’s re- 
mark: '' The water in unscreened vats contains on 
an average 1,031 micro-organisms per cubic centi- 
metre, and that in vats which have been screened 
for a year or longer the average is only 584.8 per 
cubie eentimetre.”’ | 
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MEDICAL REPORT FOR THE YEAR 1909. 


By COLONEL R. MACRAE, M.B., V.H.5., I.M.8. 
Inspector- General of Civil Hespitals, Bengal. 


THE number of lunatics on January 1, 1909, was 
865 ; 196 were admitted during the year (including 
19 re-admissions), 106 were discharged, 47 died, and 
908 remained under treatment at the end of the 
vear against 865 in 1908. The proportions per cent. 
of criminal lunaties to the total population on 
December 31 of each year were 39.87 and 41.15, 
respectively. 

The daily average number resident was 717.72 
mules and 168.82 females, the maximum number 
confined in any one night was 742 males and 177 
females, while the accommodation available was 
for 761 males and 202 females, so that the asylums 
were not overcrowded during 1909. There was, 
however, some stress of accommodation at certain 
times of the year either in the criminal division, 

pauper wards, or on the male side of the asylums, 
which was met by readjustment of class accom- 
modation. Judging from the total daily average 
number of patients, viz., 827.08 in 1906, 849.29 in 
1907, 851.33 in 1908, and 886.54 in 1909, and also 
the total population on December 31, which was 
830, 852, 865 and 908 in those years, respectively, 
there is a marked tendency towards increase in the 
number under confinement, and within another year 
or two at the present rate of increase the question 
of increased accommodation will be pressing. This 
is being dealt with separately. l 

Admissions were greater by 9, being 177 against 
168 in the previous year. Patna had 12 more, and 
the number sent to Berhampote from Calcutta and 
the 24 Parganas increased by 5, the figures being 
61 against 56 in 1908. 

He-ad missions numbered 19 against 17 in the 
previous year. Most of them were, as usual, 
criminal lunatics returned to the asylums after 
trial. Two had relapses in jails—one was a re- 
covered lunatic who was sent back to the asylum 
after fourteen days only, and the other, who had 
been undergoing sentence, was returned to the 
asylum after six months and four days. Of the 
six non-criminals, in one instance the lunatic, who 
had been sent for trial, was discharged and made 
over to the care of his friends by the trying 
magistrate. He was, however, received back after 
ten months. Another, a criminal lunatic, who had 
heen made over to his friends under the orders of 
(rovernment, was returned to the asylum after about 
eight months. 

The number discharged from the asylums was 
106 against 107 in 1908. Of these, recoveries are 


represented by 69 and 65 cases, respectively; the 
percentages calculated on the daily average number 
in residence being 7.78 against 7.64 in the previous 
year. At Berhampore a large number of fuvourable 
male cases were admitted during the year 1909, 
which mainly increased the number of recoveries 
from 26 in 1908 to 40 in 1909, and the percentage 
on the daily average number resident from 4.28 
to 6.43. It is remarkable that at Patna the recovery 
rate amongst the females was as high as 20.91 per 
cent. against 8.92 in 1908, although their cases are, 
as a rule, the most intractable. 

Sickness and Mortality.—Taken collectively the 
health statistics of the asylums show a marked 
decrease in sickness, the total admissions to hos- 
pitals being 655 against 746 in 1908. The slight 
increase in daily average sick, 115.72 against 101.31 
in the previous year, was mainly due to the treat- 
ment of some chronic cases and to the placing on 
the sick list of lunatics with slight temperature to 
prevent further development during the severe 
monsoon. The latter circumstance chiefly accounts 
for the increase in fever cases, which numbered 248 
against 149 in 1908. There were two cases of kala- 
azar, one ending fatally. Bowel complaints 
(dysentery and diarrhea) were fewer, viz., 43 
against 48 in the previous year. Thirty patients 
weré admitted for tubercular phthisis against 33 in 
1908. The number of deaths from this cause was 
also fewer, 13 against 17 in 1908. The total 
mortality was 47 against 65 in 1908, and the death- 
rate was strikingly low, it having been 5.30 per cent. 
against 7.63 in 1908. This is, indeed, very satis- 
factory. 

The rate of mortality in Bengal for 1909 was 
much less that what obtained in that year in the 
United Provinces (9.41), Madras (7.09), Punjab 
(18.43) and Bombay (13.1), and Eastern Bengal 
and Assam (13.51). 

Criminal Lunatics.—The number on the books on 
January 1, 1909, was 356; 75 were admitted against 
81 in 1908, and 13 were readmitted, the same 
number as in the previous year. The number dis- 
charged fell from 121 in 1908 to 64 in 1909, the 
decrease being chiefly due to the fact that whereas 
in 1908, 63 old chronic patients charged with trivial 
offences were transferred to the non-criminal list 
under the special sanction of Government, the 
number so transferred in 1909 was 8 only. 
Efforts were continued during the year under review 
to find out the relatives of harmless insanes whose 
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crimes were not serious in order that they might 
be induced to take charge of them, and the results 
were successful in some cases. There were 18 
deaths against 20 in 1908. 

Most of the admissions, viz., 118, or 60.20 per 
cent., were casas of mania. As such cases are more 
amenable to treatment, recoveries amongst them are 
generally largest, as was the cuse in the year under 
review, viz., 45. Melancholia furnished 46 cases, 
or 23.47 per cent., with 19 recoveries. There were 
8 admissions in 1909 from delusional insanity, 
four Europeans and four Indians. There was one 
case of general paralysis of the insane, a rare type 
in this country. The patient, a native of Sambalpur, 
was a criminal lunatie, a Hindu (Sahara), who was 
received into the Berhampore Asylum. The Super- 
intendent reports that the case was of the convul- 
sive type of general paralysis. The lunatie died. 
Dementia accounted for 7 admissions in 1909. 
It is remarkable that under its epileptic form there 


was one recovery. The patient was under treat- 
ment at Bhawanipur. 
Ninety-nine, or 50.51 per cent., of the number 


admitted owe their mental breakdown to physical, 
and 13, or 6.63 per cent., to moral causes, while in 
42.86 per cent. of the cases the cause of insanity 
was unknown. In 8 cases the mental aberration 
was attributed to hereditary influences, in 42 to 
abuse of ganja, in 11 to intemperance in drink, and 
3 to other intoxicants, viz., toddy. There was a 
distinct increase, viz., 11, in the number of ganja 
cases at Berhampore during the year under review. 

The Superintendent states “that the antecedents of 
these cases, where the medical history sheets were 

defective, were verified by communications with the 
relatives of the patients and the police. It is re- 
ported that the medical history sheets of the lunatics 
who were sent to asylums were prepared with 
greater care during the year under review, but that 
there is yet much room for improveinent in this 
respect. In the revised rules for the management 
of lunatic asylums, whieh are about to be adopted, 
this form and its heading have been altered, so that 
there may be no misapprehension or mistake on the 
part of those concerned as to who are responsible 
for filling it in and for their correctness and com- 
pleteness, which are matters of much importance. 

Injuries and Accidents.—The catalogue of these 
was large at Berhampore, but almost all were of a 
trivial nature and need not, therefore, be detailed. 
There were two cases of snake-bites, which were 
treated with antivenine. The patients recovered. 
There was, however, no record of the kind of snake 
inflicting the wounds. Every effort was made to 
rid the asvlum of these reptiles. At Patna a 
criminal lunatic who had been under treatment in 
the hospital for dysentery was found by the overseer 
to be bleeding and evidently seriously injured, the 
base of his skull having been found fractured. He 
died shortly afterwards. The Magistrate who in- 
quire d into the case was unable to say whether the 
injuries were self-inflicted or otherwise. The 
warder on duty disclaimed any knowledge of the 
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circumstances under which the injuries were re- 
ceived, but the Superintendent punished him by 
dismissal for suspected remissions. Another warder 
of this asylum was also dismissed for assaulting a 
lunatic. 

Escapes.—Two lunatics escaped from the Ber- 
hampore Asylum; one was recaptured and brought 
back to the asylum. The other, a criminal lunatic, 
was at large up to the end of the year. The warders 
through whose negligence these men escaped were 
duly punished. 

There was no important change in the cstablish- 
ment attached to the asylums. 

The manufacturing department yielded a net 
profit of Rs. 7,218-7-7. At Petna the profits were 
greater when compared with the previous year, 
owing chiefly to the garden having been more pro- 
ductive and to a lower price having been paid for 


riw materials. The net earnings from manufac- 
tures at Berhampore fell off in the year under 


review, chiefly because the sale of garden vegetables 
to the outside publie was restricted to meet the 
requireinents of a larger population in the asylum. 
The garden itself did not fare well during the 
eyelonie disturbanees. Altogether 56.72 per cent. 
of the lunaties were employed on various industries 
in 1909 which were judiciously selected, the prin- 
cipal objeet being to keep them employ ed on some 
sort of congenial work, which is essential in the 
treatment of the insane. A bakery was started at 
Berhampore through the exertions of the Deputy 
Superintendent. It was most useful to the asylum 
and to the public. The system of rewarding hard- 

working and well-behaved lunatics was continued 
during the year under review. The dairy at Ber- 
hampore, whieh is a valuable part of the asylum, 

also showed a profit. 

General Remarks.—Despite the unsuitability oi 
some of the buildings in which the asylums are 
located and their unhealthy surroundings, the death- 
rate among the lunatics showed a further reduction 
in the year under review. This admits of one con- 
clusion, ciz., that the sanitary conditions in the 
asylums have been much improved and that much 
personal attention on the part of the superior staff 
was bestowed on the details of asylum management. 
The infirm system was maintained with 
advantage to the weakly and debilitated patients. 
Prophylaeties were issued to the lunatics in all the 
asylums during the unhealthy seasons of the year. 
The Superintendent at Berhampore states that but 
for this cases of malarial fevers would have been 
more numerous. The lunatics were treated to various 
kinds of amusements, and were provided with pet 
animals, and musical instruments to keep them 
lively and cheerful. The total amount spent on 
amusements was Hs. 452-4-6. Thus the physical 
and mental welfare of the patients received due 
attention. 

I have pleasure in stating that the management 
of the asylums during the vear has been entirely 
sitisfuctory, and that much credit is due to the 
superior staff. 


gang 
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MEDICAL REPORT FOR THE YEAR 1909. 


By JAMES W. HOPE, F.R.C.P.Ed., L.S.A., D.P.H., R.C.P.& 8.1, 
Principal Medical Officer. 





VITAL STATISTICS. 


Population, 
Mean population of the State, 1909 ... 274,755 
Mean population of the State, 1908 ... 268,347 
Increase ... ; 6,408 
Births. 
Numbered ... i nis ids ... 7,601 
Being at the rate per 1,000 population 27.66 
Illegitimate, per cent. total births 4.55 
Deaths. 
Numbered ... E T s ... 2,706 
Being at the rate per 1,000 population 9.84 
Natural increase per 1,000 of population — 17.8 


Infantile Mortality. 
Per 1,000 births ids bos T iu: SERS 


Deaths from typhoid, 88; percentage total deaths, 
3.07; per 1,000 population, .30. 

Deaths from diphtheria, 81; percentage total 
deaths, 3.04; per 1,000 population, .29. 

Deaths from  phthisis, 188; percentage total 
deaths, 6.95; per 1,000 population, .68. 

Deaths from tubercular diseases, all other, 43; 
percentage total deaths, 1.48; per 1,000 population, 
15. 

Deaths from maternity, 46; percentage total 
deaths, 1.74; deaths of mothers to births, .61. 


Marriages. 


Total 1909: Per 1,000 of population ... 7.27 

With one exception during the past ten years tho 
marriage rate has steadily declined, as the following 
figures show :— | 
1800 — 1900 1901 1902 1203 1904 1905 1906 1907 1908 1009 
9.92 10.06 9.66 9.88 9.32 8.88 8.48 8.70 8.06 7.50 7.97 

Life in this State gives no excuse for this, in- 
asmuch as there is no poverty, but there may be 
some paucity of the females in comparison to males. 
It, however, follows the conditions which are 
observed in some parts of the Empire, where mar- 
riages are not so frequent proportionally as in the 
past. The tendency seems to be to delay marriage 
until later in life than heretofore. Women are more 
employed in many walks of life, which give them 
an independent existence. 


Births. 


The following table shows a decline in the birth- 
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rate of 3.04 per 1,000 of the population during ten 


years .— 
1s00 1900 1901 1902 19003 1904. 1905 1906 1907 10085 1909 
30.70 38.3 30.36 30.29 30.27 30,34 30.30 30.09 29.24 28.63 27.66 


Illegitimates. 

1890 1900 1901 1902 1903 1904 1905 1006 1907 1908 1909 
4.20 4.82 3.88 3.96 4.70 4.36 4.19 4.78 3.89 4.85 4.55 

In consequence of the continued low birth-rate, 
the corresponding low death-rate permits of a satis- 
factory natural inerease being recorded, for 17.8 in 
this State bears favourable comparison with the 
other States, and is better than in England and 
Wales, and most European towns, at least for the 
five years 1901-5. 


Net annual increase . 
per 1,000 population 





Germany ... 14.3 
Denmark ... 14.1 
Sweden 10.6 
Switzerland H .. 10.4 
France Sia ae -— e. 1.6 
Italy sig le ee e. 10.7 
Belgium ... E se .. 10.7 
Norway not xix I0 7E 
Spain Ps TF ET .. 9.2 
STATES TABLE. 
Net annual increase 
State Year per 1,000 population 
New South Wales 1909 15.19 
Victoria 1908 12.12 
South Australia 1908 15.01 
Queensland 1908 16.48 
Tasmania 1908 19.18 
New Zealand 1909 17.88 
Western Australia 1909 17.81 
England and Wales, 1901-5... 12.1 
England and Wales, 1908 11.8 


lo every square mile of country in 1907 there 
lived in Victoria, 14.20 persons; Tasmania, 7.02 
persons; New South Wales, 5.06 persons; Queens- 
land, .81 person; South Australia, .48 person; 
Western Australia, .27 person, which shows that 
plenty of elbow room will exist for awhile. 

Deaths equalled per 1,000 of the population, 9.85. 
This is an improvement upon past years. 

In 1899, with a population of 170,651, there died 
2,324, equal 13.79 per 1,000 population. 

In 1909, with a population of 274,755, there died 
2,882, equal 9.85 per 1,000 population. 
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During the past ten years the rate of mortality 
was :— 
18" J900 loni 1002 1903 1904 1005 1006 1907 — 1M08 — 1900 


13.79 12.65 13.37 13.71 12.60 11.91 10.82 11.87 11.17 10.74 9.85 
Infant Mortality. 


Almost as many children die during the first year 
of life as die during the next thirty veurs. 

Thus in the first year of life there died 593, while 
from one vear to thirty years there died 612. 

The deaths under one year numbered 593, equal 
to 78 per thousand births. Of this number no fewer 
than 160 died under one week, mainly from con- 
genital malformations and debility (which causes 
were responsible for 138 deaths). In these 160 cases 
the infants really had no chance of life, and if they 
be excluded from the ealeulations the mortality rates 
are reduced to 57 deaths per thousand births, or 7.24 
per thousand of population. 

Percentage of deaths under 
during period :— 


one year to births 
1899 — 1000 1001 1902 19003 1004 1005 1v06 1907 1909 1909 
13.99 12.61 12.89 14.20 14.12 11.30 10.42 11.0 9.77 8.17 7.80 


Further improvements may be made and consider- 
able saving of life effected. 

From 1899, when the rate per cent. was 13.99, to 
1909, when the rate was 7.80, is very encouraging, 
and shows that the care of infants is better under- 
stood, and their environment improved. Disturb- 
ances of the alimentary tract, as usual, cause the 
chief loss. 

Enteritis is recorded as causing deaths in 140 cases 
out of a total under one year of 593 deaths. 

That there may be less loss of life from ignorance 
of young mothers how to nurse their offspring is 
probable. 

It has been the custom for some years to present 
to everyone registering a birth u few printed in- 
structions and advice, the salient point being that 
breast feeding is the essential element of success, 
adding to the child’s chance of living, of growing up 
strong, healthy, happy, and thus repaying the 
mother by soine freedom from anxiety, expense for 
treatment, disturbance of domestic happiness, and 
broken rest. 

Where artificial feeding is necessary, so much 
additional care must be exercised in protecting the 
food from contamination by dirty utensils, dust and 
inseets, and keeping milk cool. In. many cottages 
the latter can be effeeted by using a canvas cooler 
kept damp. Freedom from contamination can 
always be got with care. Fifteen babies artificially 
fed die to one that is breast fed. The fate of 
nation rests in the lap of the mother. 


Typhoid. 
Number of cases notified ve 641 
The death percentage of total deaths in 1908 = 2.65 


1909.—Deaths 88 = per 1,000 population ... .30 
Percentage of total deaths 3.07 


The chief places contributing to the outbreaks 
were :— 


! 
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Metropolitan Area. 








Perth and Suburbs ... 208 
Leederville — ... a .. 9893 
Subiaco ee soe ... ) 28 
264 
Fremantle T See nit m 70 
Midland Junction  ... e. 19 
Guildford TT 7 
West Guildford 5 
31 
Claremont 2n ran p ue 15 
Victoria Park ... " e. e. 12 
392 
Goldfields and Country. 
Kalgoorlie as .. 84 
Kalgoorlie Road District ... 26 
Boulder uS " .. 28 
. —— 83 
Meekatharra (Murehison) ... sw SbO 
Southern Cross ae P T 7 
Menzies ea — a me 12 
Ravensthorpe - iu uv E 
128 
The balance were scattered over the different 


parts of the State. 

The environments of cases indicate that careless- 
ness existed in carrying out reasonable precautions, 
notwithstanding that printed leaflets giving advice 
have been circulated by the Central Board of Health 
to all Loeai Boards. 

In some cases the origin is difficult to locate, and 
whether due to carriers or not is uncertain. 

That ‘‘ carriers '' are the cause in many outbreaks 
is a well-established fact, and beyond the care 
exercised at the time of sickness it is important that 
all who have been attacked should have impressed 
upon them the danger they may be to others for a 
considerable time, and periodical examinations of 
the urine and excreta for some months should be 
the rule. 

No person should ever be employed in a dairy or 
handling foodstuffs who has had typhoid, until such 
proof is forthcoming after bacteriological examina- 
tion that no harbouring of the bacilli continues. As 
long as the germs are in the system such persons 
are likely to pass them from time to time, and 
thereby be a fresh focus for infection. 

So far no roval road has been discovered for 
certain to eliminate the whole of these bacteria from 
the system, therefore one has to provisionally con- 
sider that “ once a carrier always a carrier.” 

Every private place and all public places should 
have water and a towel in them. A little dis- 
infectant in the water will add to its usefulness. 

The whole of the State at present, it may be 
sud, is subject to the '' pan’’ system in closets, 
and as regards the danger from flies, which are 
important factors in carrying diseases, the '' pan ' 
is more dangerous than the old dark and deep cess- 
pits. The pans are in the light, and they are 
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usually not darkened by closing the lid of the seat. 
The users but rarely thoroughly cover up the con- 
tents. The door is more often open than closed. 
The building is near the kitchen, so the flies are 
permitted free access between it and the closets, 
from which they curry great numbers of harmful 
bacteria to the kitchen, where exposed foodstuffs 
are, and must leave these germs scattered on what- 
ever they walk over. These facts are unpleasant to 
contemplate, but are not often considered. The 
prevention is easy if people would think, and im- 
press upon children and others a habit they should 
themselves rigorously follow. 


Diphtheria. 
Number of cases reported ... 1,221 
Mortality 81.—Percentage total deaths ... 3.04 
Per 1,000 population — ... .29 
Notified Places. 
Metropolitan Area ... 518 
Agricultural Areas 361 
Goldfields 342 


The bulk of ceases notified came from Perth, Fre- 
mantle, Northum, Geraldton, York, Kalgoorlie, and 
Meekatharra. 

This shows a wide distribution, and has caused 
considerable interference with school life. In many 
isolated places and where population is scattered, 
assistance has been rendered by the Central Health 
Department. One of the Medical Officers, Dr. 
Cumpston, or a qualified nurse from the Depart- 
ment, has gone and acted with the local medical 
man, where there is one, or alone in other parts, 
and carried out complete measures for the control 
of the outbreak. 

Where no resident medical man was available, 
antitoxin was administered by the nurse to each 
detected carrier. 

The measures included examination by swabbing 
of a large number of the inhabitants. Wherever a 
clinical case or a carrier was detected the whole 
household was immediately isolated and kept so 
until everyone was found to show two consecutive 
negative results. During isolation, treatment by 
spraying the throat of euch affected person was 
carried out daily by the nurse. 

Before the household was released, disinfection 
of all articles was carried out as far as was prac- 
ticuble. 

All swabs from suspected cases are examined at 
the Health Department laboratory for anyone free. 

This disease was first mentioned as occurring in 
this State in the sixties, and caused death from 
time to time, but outbreaks were not of any serious 
character. 

During the last five years it has been epidemic in 
one or other parts. It has occupied much time of 
the officers of the Health Department, both by the 
travelling and controlling at different parts, and the 
examination of a large number of swabs, so as to 
interrupt work in other directions, such as syste- 
matic examination of school children, which had 
been taken up. Such opportunities as offered were 
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availed of by Dr. Cumpston to go through the 
schools in the vicinity. 

Although certain animals are known to be 
attacked by diphtheria, the chief cause of spread 
is by personal contact. The presence of the bacillus 
in apparently healthy individuals is undoubted, and 
ranges from 5 to 20 per cent. These carriera convey 
the bacillus to those who are in a receptive state, 
and unless detected, isolated, and treated, may 
account for many cases. Some of those who have 
had the disease may retain the bacillus in the 
throat, nose, and other parts for some months and 
be the cause of fresh cases. 

In all enses treatment should continue until two 
consecutive swabs show negative results. 


Phthisis. 
Numboer.—Maules m .. 120 
Females ... T m 68 
188 


Percentage total deaths, 6.95 per 1,000 popula- 
tion, .68. Other tubercular diseases, 43. Percent- 
age total deaths, 1.60 per 1,000 pop., 145. From 
all forms of tubercular disease there died in this 
State 231. From all causes, 2,706, which is equal 
to 1 in every 11. 

The number suffering in proportion to those who 
died has been differently computed by observers as 
from ten times to twice, but a mean of these figures 
seems reasonably accurate. What does it mean to 
this State, where 1,500 of the inhabitants are in 
some stage of this disease, especially when it is the 
young who are afflicted and those approaching 
iniddle life who die ?— 

In males between 25 and 45; in females between 
20 and 395. 

They are either bread-winners, or have the re- 
sponsibility of a family to look after, and where 
another twenty-five to thirty years of useful citizen- 
ship may have been possible. 

There is also the risk that many are the active 
sources of infection to others. From close investi- 
gation made in this Department by Dr. Cumpston, 
during the last three years, 33.8 per cent. can be 
fairly traceable to infection from human beings. 

The early reeognition and treatment are of first 
importance, as it gives the afflicted the best chance, 
and the danger of infection to others is removed. 

Many cases of tubercular infection are discovered 
post mortem. These cases have had sufficient 
resistance to limit the infection, suppress and 
destroy it, but it may be that continued exposure 
or an unusually large dose may exhaust the in- 
herent power of the body, and this is likely to occur 
where the actively tuberculous patient is in close 
contact with those whose heredity may be a pre- 
disposing cause. 

Hence the necessity for strenuous efforts to wipe 
out the scourge from our midst, and it should be 
individual and collective: Government, societies, 
combinations, and individuals. It will be a financial 
success, for it is to the State’s advantage to keep 
people alive and healthy. 
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Benefit societies' funds are depleted by calls of 
sick members suffering from tuberculosis. This 
view has been made the subject of a memorandum 
to lodges throughout the State. 

The feeling in this direction was so strong that 
towards the end of last year the Government 
decided to have a Royal Commission appointed to 
make investigations as to the extent of miners’ 
phthisis. 

This Royal Commission has for its object, accord- 
ing to the terms of reference— 

(a) The prevalence amongst miners of pulmonary 
diseases; (b) the nature of such diseases; and (c) 
the extent to which they are associated with or 
consequent on mining. 

The necessity for combined action is recognized in 
other parts of the world. 


Scarlet Fever. 


During the year there were 340 cases of scarlet 
fever notified in the State. The chief weeks pro- 
ducing this total occurred in the second, third, and 
fourth, and the 45th, 46th, 47th, 48th, and 49th 
weeks of the year. There was then a slight decline 
until the last week in the year, when a further rise 
took place. 

One hundred and twenty-nine of these cases 
occurred in the Metropolitan area, 43 in the country 
districts, and 168 in the Goldfields area, chiefly 
Kalgoorlie and Boulder. 

Measles. 

Measles is not a notifiable disease, but there has 
been a considerable visitation of it in different parts 
of the State most of the year. The number of 
cases is impossible to ascertain. The deaths 
reported from this scourge during the year were 
nine. 

The ages of the deaths are as follows : — 


Between 6 and 12 months ... 2 cases 
Between one and two years ... (e MAT ne 


Detween two and three years l case 
Between five and ten years ... m de zs 
Between thirty and thirty-five years 1 ,, 
Between thirty-five and forty years 1 ,, 
Between fifty and fifty-five years ... 1 ,, 
Total ... 9 cases 


The climatic conditions here are quite favourable 
to there being a low death-rate in this complaint 
when it only attacks young children. 

There are many months (about 8) of sunshine, 
which limits to a large extent the lung complica- 
tions which are so often the cause of fatality in 
colder, wetter climates. 

Whooping-cough. 

Whooping-cough has also occurred during the 
year, and is a continuation of the outbreak which 
has been present here for some years. 

Jt has caused three deaths, the ages being 

Between one and two years 2 deaths 
Between two and three vears ... 1 death 


-Total ... 3 deaths 
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Dysentery. 


Dysentery caused the death of 19 persons. This 
complaint is as a rule sporadic. Cases oceur in 
different parts, and are often the cause of death 
amongst children in outlying districts, where treat- 
ment is not understood, appropriate dietary is not 
obtainable, and where medieal assistance is not 
available. 


Chicken-poz. 


Chicken-pox has also been present in many parts 
during the year. 


Influenza 


is a frequently recurring complaint. The periods 
of the year during which it is most troublesome are 
the late autumn and the early spring. It accounts 
for 24 deaths. 

Plague. 


Fortunately there has been no local outbreak of 
plague in this State since 1906. 

Two cases were imported into the Port of Bun- 
bury by a vessel seventeen days out from Bombay 
and Madras. The patients recovered, and the fumi- 
gation of the vessel by the Clayton process when 
she was loaded resulted in 40 rats being found, of 
which seven were infected with plague. 

Precautions continue to be taken by the respective 
local authorities in the destruction of rats, and large 
numbers of baits are laid in the principal parts and - 
observations taken from time to time as to the 
prevalence of rodents. 

In Perth there have been 86,879 baits put down 
for the year, 18,202 taken, and 2,252 rats caught. 

In Fremantle there have been 31,587 baits put 
down for the year, 6,990 taken, and 392 rats caught. 

The difference in the number of rats caught in 
Perth and Fremantle can be somewhat accounted 
for by the fact that in Perth the dead bodies of 
rodents are paid for and in Fremantle they are not. 

Close investigations of dead rats caught are con- 
stantly made, and during the year no plague- 
infected rat has been discovered other than those 
above referred to. 


Erysipelas. 
A notifiable disease. 


Forty cases were reported 
and one death. 


Se pticemtia. : 
Fourteen cases were notified, of which nine were 
puerperal, 
Beriberi. 


One hundred and twenty-nine cases were re- 
ported, all from Broome. This town is the head- 
quarters of the Pearling Industry in the Nor'-West, 
where a large number of boats are annually con- 
gregated in this work. This disease is the chief 
eause of sickness amongst the coloured crews, who 
are ehiefly Japanese, Malays, and Manillamen. 

Although no deaths from beriberi appear to have 
been reported, yet from diver's paralysis nine deaths 
were notified. This paralysis has been very care- 
fully thought out by the late District Medical 
Otiicer, Dr. Blick. 
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His view of these cases is: '' That there is & 
certain teasing of the spinal cord about the fifth 
cervical vertebra. It looks as if one had stippled 
this with a fine knife or needle. With this con- 
dition is nearly always associated hemorrhage of 
greater or less extent, and although the divers 
Started about March 4, no paralysis occurred before 
September, and then to the end of the working 
season (November) cases came in almost daily. 

** It is diffieult to elucidate the cause of this, but 
in an autopsy, signs of scurvy were found. There 
is & simple explanation of this amongst. men who 
live for months on small boats, eating salted and 
tinned foods, till the blood-vessels have been some- 
what weakened, as we know happens in scurvy. 
Acting on this knowledge, I preached an anti- 
scurvy crusade, and noticed in fleets where my 
advice was taken and extra vegetables and other 
precautions used, there was a very considerable 
reduction in the number of cases of paralysis." 


Small-poz. 


One death from small-pox occurred, which was 
an imported case landed at Broome from a vessel 
coming from Singapore. 

This vessel caused a further outbreak, but the 
cases were segregated and treated at Fremantle. 

This disease was also introduced into the Port of 
Bunbury by a vessel from Calcutta. 

No spread from either of these sources resulted. 


Leprosy. 


An occasional case of leprosy has been discovered 
in this State chiefly amongst Asiatics in past years. 
In August a case was discovered by the Acting 
District Medical Officer at Roebourne, and was con- 
firmed bacteriologically. Another case was found 
in the 45th week, one in the 50th week, and another 
in the 52nd week. 

Although no deaths occurred during the year, 
some of the cases proved fatal shortly afterwards. 

All the above cases came from the same portion 
of the Roebourne district. 

It is difficult to account for the origin, but it is 
reported that a Chinaman, who was a cook on one 
of the stations, was known some years ago to have 
8 certain skin disease, which was remarked upon 
by men seeing him, in a jocular manner, that he 
(the Chinaman) was ‘‘ turning into a white man.” 
Whether this was so and caused the disease to occur 
amongst natives is hard to say, but it must have 
had some such starting point. 

At present these cases are segregated on a Penin- 
sula, and are being looked after. 


Malaria. 


Malaria is prevalent north of the 90th parallel. 
No eases have been known to arise south of this, 
although the anopheles mosquito has been found in 
these parts. From malaria, four deaths oceurred. 
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The Kimberley is really a malarious region, 
having heavy tropical summer rains, bringing down 
rivers in flood for some time, and afterwards con- 
sisting of pools and lagoons, which form good breed- 
ing grounds for mosquitoes. l 

Instructions have recently been issued to Local 
Boards of Health, und if action were taken good 
results would ensue. 


Dengue 


Is an epidemical outbreak in the hot parts of this 
State, and causes considerable suffering, but no 
deaths. 

Venereal Diseases. 


This class of disease is one which the public 
scarcely realize the ravages which it causes, in its 
different forms. Unimagined disaster follows in its 
train. 

There is no other form of disease which is so 
baneful in its results and by which others are 
doomed to suffer innocently. 

The knowledge of the disease is common; its 
eradication most difficult, its havoc is appalling, 
and the sufferers are condemned to long periods of 
anxiety and ill-health. 

No other disease is more inimical to the public 
health, and its ramifications deteriorate the stamina 
of the nation. 

Good results are likely to be obtained by more 
general knowledge of the serious consequences of 
these diseases. 

The diminution of these will ensue if free treat- 
ment is afforded at hospital to all voluntarily seek- 
ing relief, who declare their inability to pay. To 
effect this, strict privacy for patients must be the 
rule. | 

It is especially necessary to teach young men that 
chastity and continence are not injurious, but that 
these virtues are necessary and beneficial. 

Naturally the only absolute prevention is purity 
of living. 


Maternity. 


There were born 7,601 children, and the deaths 
of mothers recorded were 40. 

In 1899, it was one death in 165.2 births. 
1808, it was one death in 143 births. 
was one death in 167 births. 

One-fifth of these at least are notified as due to 
puerperal septicemia. 

It unfortunately becomes public knowledge each 
year that certain deaths occur through illegal opera- 
tions and unskilled interference, coupled with dis- 
regard of the cleanliness necessary to safeguard the 
patient from infection through dirt and careless- 
ness. 


In 
In 1897, it 


Ankylostomiasis. 


Mining.—This industry is important and likely to 
be eontinued for many years in this State. With 
the immigrants coming in may be some who are 
from places where ankylostomiasis is common. It, 
therefore, is very necessary— 





(1) For ordinary reasons of decency and clean- 
liness. 

(2) To prevent the propagation of the trouble 
caused by ankylostoma, if it should be introduced, 
that every care be taken to provide plenty of 
sanitary accommodation for underground miners, 
surface workers, and others, and to see that regular 
and frequent removals take place, that each person 
quite covers with earth and uses a disinfectant after 
every use of the closet, that the accumulation be 
ultimately disposed of by burning or trenching, and 
that drinking water and food places be carefully 
protected from fecal contamination. 


Vaecination. 


Only about 10 per cent. of those born in recent 
years im this State have been vaecinated; this 
should be a sufficient reason for trying to remedy 
such a state. of things rather than of using it as 
an argument against the continuance of compulsory 
vaccination. 


Alcohol. 


Aleoholie consumption continues to account for 
an enormous outlay of money. 


During the past four years it has been as 
follows: 1905, £9 12s. per head; 1906, £9 2s. 7d. 
per head; 1907, £8 8s. 54d. per head; 1908, 


£8 3s. 64d. per head. 

The eonsumption of spirits, wines, and beer per 
year per head of the population between 1901 and 
1906 was as follows :— 
-New Zealand.—Spirits, 
gul.; beer, 9.309 gal. 

New South Wales.—Spirits, .81 gal.; wines, .57 
gal. ; beer, 9.76 gal. 

Vietoria.—Spirits, .70 gal.; wines, .85 gal. ; beer, 
12.04 gal. 

Queensland.—Spirits, .82 
beer, 10.58 gal. 

South Australia. —Spirits, 
gal.: beer, 9.15 gal. 

Tasmania.—Spirits, .53. gal.; wines, 
beer, 9.15 gal. 

l mited Ningdom.--Spirits, 1.17 gal.; wines, .60 
gal.; beer, 29.5 gal. 

Vestern Australia.—Spirits, 
1.08 val.; beer, 24.71 gal. 

W.A., 1908.—Spirits, 1.10 gal.; wines, .94 gal.; 
beer, 18.92 gal. 

In the qumquennial period above quoted, we are 
far in excess of the other States in spirits and beer. 

it is to be hoped that the deerease which is now 
taking place will become more rapid. 


Milk Supply. 


Tn 1608 the Central Board inaugurated the veter- 
inary examination of dairy cows, and this was 
carried on by the Board with satisfactory results up 
to the close of that year. 

The examination of dairy herds has been steadily 
prosecuted by the Stock Department, and a con- 
siderable number of cows have been eliminated. 


.785 gal.; wines, .144 


gal.; wines, .29 gal.; 
40 gal.; wines, .27 
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The inspection of dairy premises by the inspecting 
staff of the Central Board and by the various local 
authorities has been continued, and generally 
spcaking these premises are found in a creditable 
and sanitary condition, and show a marked improve- 
ment upon the conditions of a few years ago. 

The Local Boards of Health are responsible for 
safeguarding the purity of the article supplied to 
the consumers. This duty is carried out in many 
cases with commendable regularity, but in remote 
parts where analysts are not available it is more 
dificult and almost impossible to take any such 
steps. 

The following points ure useful in the sterilizing 
of milk :— 

(1) Use a double milk saucepan. If this cannot 
be obtained, put the milk in an ordinary covered 
saucepan, and place it inside a larger vessel con- 
taining water. 

(2) Let the water in the outer pan be cold when 
placed on the fire. 

(3) Bring the water to the boil, and maintain 
it at this point for four minutes, without removing 
the lid of the inner milk pan. 

(4) Cool the milk down quiekly by placing the 
inner pan in one or two changes of cold water, 
without removing the lid. 

(2) When cooled down, aerate the milk by stir- 
ring with a spoon. 

In all circumstances it is most advisable that 
every vendor of milk should have it kept cool 
and served to all customers in bottles instead of by 
open means. It would not cost much more. 


Abattoirs. 

In the metropolitan area private abattoirs are in 
use where all killing is done. At Kalgoorlie the 
same custom prevails, but here a large Government 
abattoir has been built. 

At the commencement of the year under review 
there were but three inspectors on duty in the 
metropolitan area, but owing to an increase in the 
number of slaughter-houses in other parts of the 
area it became necessary for the Government, on 
the recommendation of the Board, to appoint two 
additional inspeetors, whose duties comprised regu- 
lar inspection of the slaughtering of the yards 
previously unsupervised. 

The result of this increase in the metropolitan 
meat mspection service is that the whole of the 
slaughtering at lieensed slaughter-vards is super- 
vised, and the carcases carefully inspected with a 
view to the condemnation and destruction of all 
carcases or parts found to be discased or unwhole- 
some. 

During the year power was given to the Central 
Bosrd to make regulations providing for the brand- 
ing of meat passed by its inspectors, and to levy 
charges therefor. The regulations came into force 
oi August 1; a form of brand was decided upon and 
the following seale of charges made :— 

For the carcase of every ox, cow, bull, 


heifer, or steer 6d. 
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l'or the carcase of every calf of 300 Ib. which would afford considerable variety and 
weight or over... s s J. Od. pleasure to the poorer classes, but which is almost 
l'or the carcase of every calf under 300 lb. out of their reach in consequence of the high prices 
weight aa oe " s Be dd. charged. It may be that the fisheries are controlled 
l'or the carcase of every sheep, or lamb, so as to always keep up a fixed price, or that the 
or goat js Ns ies i sx. ud. catehment is not sufficient to offer to the general 
l'or the carcase of every head of swine... 2d. publie at a price within their reach, but whatever 


lt will be understood that the appearance of the 
Board's brand upon a carcase is a guarantee that 
at the time of slaughter the particular carcase was 
free from disease. 

The quantity of meat which was inspected and 
branded in this manner amounted to:— 

Cattle, 29,078; calves, 297; sheep, 
pigs, 126,697. 

While the whole of the slaughtering within the 
metropolitan area is subject to inspection, some 
meat enters the area, both by rail and road, from 
beyond the commonly recognized boundaries of that 
area. This quantity is comparatively small, but 
while any portion of the supply remains uninspected 
the position cannot be regarded as perfect. 

In the country parts it is impossible, where small 
amounts are manipulated, to have inspectors, but 
each slaughter-house has to be licensed and the 
Local Boards of Health, where such exist, supervise 
their cleanliness. 


198,638 ; 


Fish. 


This is easily procured and is plentiful on our 


coast. It is a very necessary article of diet; one 


the cause, the fact remains that it is a luxury even 
for the well-to-do. 


Sanitation. 


There is no system of sewerage anywhere, but one 
is in course of construction in Perth and Fremantle, 
which will take a considerable time yet before it is 
completed. This will be a great improvement upon 
the sanitation of these places. 

A few private houses and some institutions ar^ 
providing themselves with septic tanks. These give 
fairly satisfactory results when carried out imn proper 
detail. 


Laboratory. 


A well-equipped laboratory is attached to the 
Central Board of Health, where all bacteriological 
investigations. are made, both on behalf of the 
Board and private practitioners, for diagnostic 
purposes. 

Tuberculosis and diphtheria specimens are treated 
free. For other matters and pathological work a 
scale of charges is in operation. 
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MEDICAL REPORT FOR THE YEAR 1909—1910. 


By CYRIL H. DURRANT, M.B, 
Medical Oficer, Kingstown District. 


Tne estimated population of the Kingstown Dis- 
trict, which comprises the town of Kingstown, is 
2,000. There were 162 births and 81 deaths, 
giving a birth-rate of 32.4 per 1,000, and a death- 
rite of 16.2 per 1,000. 

Siekness was more prevalent during the first 
quarter of the year under review, i.e., from April 
to June, 1909; and this period also assumes the 
highest death-rate, pulmonary tubercle, and gastro- 
enteritis in infants, claiming the largest number of 
vietims. 

The relation of gastro-enteritis to the high infant 
mortality has been under consideration, and efforts 
have been made to educate the mothers and 
guardians of infants in the subject of ‘‘ Infant 
Feeding " with the hope of reducing the high 
mortality. The method adopted consists in furnish- 
ing each mother or guardian, when registering the 
birth of an infant, with an attractively printed card, 
stating in simple words the way in which the infant 


should be fed; and endeavours to teach them to 
abolish the faulty and unwholesome diet that is 
administered to those of tender age. 

It is gratifying to be able to note that the year 
under review was not marked by any general dis- 
turbing influences affecting the public health of the 
district. There was no disease of epidemic 
character present during the year. Catarrhal fevers 
and amiebie dysentery were prevalent during 
August, September and October, but they did not 
affect the death-rate to any material extent. 
Malarial fever was rather less common than is usual 
in the October-December quarter. Syphilis in its 
various manifestations, framboeesia or yaws, and 
intestinal parasites (Ascaris lumbricoides and anky- 
lostoma duodenale) are the conditions which the 
District Medical Officer is most commonly called on 
to treat. Pulmonary tuberculosis, already referred 
to, still claims its share of victims. 

The sanitary condition of the district has been 





satisfactorily mamtained during the year. The 
principal streets and thoroughfares of the town of 
Kingstown have been kept in a fairly presentable 
stute, and efforts have been continuously made by 
the Kingstown Board and its sanitary inspectors in 
anti-mosyuito measures. The district immediately 
surrounding the town, however, deserves attention 
in a similar way; the Richmond Hill and Sion Hill 
quarters, Which immediately overlook the town, 
being a fruitful source of supply of mosquitoes, 
owing to the habits of the villagers storing drinking 
water in open barrels, tubs, &c., and it is difficult 
to be able to suggest the remedy without being able 
to supply these villages with a proper und efficient 
Water supply. 

Vaceination has been regularly performed each 
week throughout the year, the total number of 
successful vaccinations recorded being 132. This 
number out of a total number of 162 births points 
to u satisfactory condition of protection against 
small-pox in the district. 


REPORT OF THE MEDICAL OFFICER, No. 1 DISTRICT. 


Population.—12,000 estimated. 

Births.—141 to December 9, including Callingua ; 
68 after December 9, excluding Calliaqua. Total, 
209. 

Deaths.—65 to December 9, including Calliaqua ; 
39 after December 9, excluding Calhaqua. Total, 
104. 

From April onwards through the hot weather 
epidemic diseases of children and dysentery prevail. 

During January and February there was more 
rheumatism to be treated. 

During February and March there was a large 
number of irritative eye troubles caused by dust. 

Relative Mortality in Different Scasons.—Quarter 
ending June, 32 deaths; quarter ending September, 
20 deaths; quarter ending December, 22 deaths; 
quarter ending March, 30 deaths, showing approxi- 
mately a 50 per cent. increase of mortality during 
the first half of the calendar year. 

The following gives the distribution of deaths for 
the different months: April, 14; May, 6; June, 12; 
July, 9; August, 7; September, 4: October, 4; 
November, 9; December, 9; January, 8; February, 
12; Mareh, 10. 

Smee Deeember 9 the only effect of weather 
noticeable has been the irritative effects of dust in 
dry weather on eves, throat, and nose. 

Gastro-intestinal diseases, including those caused 
by intestinal worms, are particularly prevalent. 

Yaws and syphilis, widely spread, are the eause 
of most of the uleers, and indirectly cause much 
disease, such as anemia and debility. The primary 
diseases themselves are not a source of much con- 
cern to the patients. It would be diffieult to say 
Which causes most harm—vaws, syphilis, or intes- 
tinal worms as a class. 

General Sanitary Condition.—Any place outside 
a house seems to be considered suitable for the 
deposit of exereta. 

The houses in the villages are reasonably far 
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apart, though the houses themselves are over- 
crowded. . 

There are few heaps of domestic rubbish about 
these houses. 

There are comparatively few pools of water in 
and around the villages, except at Clare Valley, 
where a brackish lagoon probably keeps the numer- 
ous crab holes supplied with water; but the crab 
holes us well as the lagoon are at about sea level. 

There are occasionally accumulations of rain 
water in grass-grown roadside ditches, but the latter 
are cleaned periodically. 

Drinking water is obtained from rain barrels ; 
springs are, however, preferred; streams also form 
a source of water supply, according as to whether 
they do or do not dry up in dry weather. 

Stund-pipes are provided in some localities, and 
are much to be recommended. It would be most 
advantugeous should it be possible to extend this 
mode of supply. 

Forty-three vaccinations were certified successful. 

During the four months I have been stationed in 
District No. 1 I have seen very little malaria. 

That which 1 have seen has mostly been im- 
ported; for instance, severe cases of malaria oecur 
in the island of Bequia; but the inhabitants con- 
stantly travel up and down the Grenadines to and 
from Grenada, spending the nights in all sorts of 
places, and developing '' Grenada fever," as they 
eall it, on their return. 

The only other part of my district that has houses 
at sea level is Clare Valley; so far malaria has not 
been evident there. They expect it in the hotter 
weather, when, possibly, the heavy rains supply the 
erab holes with fresher water than that which 
filters in from the sea, thus affording a breeding 
ground for an Anopheline which prefers these holes 
—the Cellia. 

Anophelines are rare in the district as a whole; 
surface fishes and water striders probably devour 
the larve. I have searched in the grassy edges of 
many streams, typical Anopheles breeding grounds, 
without finding larve. 

The anti-malaria measure, accordingly, required 
in District No. 1 is to fill up crab holes, a task of 
very considerable magnitude considering the very 
slight meidence of malaria, most of which, as stated 
above, is imported. 


Anti-mosquito Measures as applied. to Stegom yia. 


An Ordinance will shortly come into force with 
regard to harbouring larve in and about houses. 

This should entail no hardship on those who use 
stand-pipes, deep well springs, and streams for 
their water supply. 

For those who depend on rain barrels a rigorous 
system of inspection would be needed. 

There is no doubt that stegomyia could be 
abolished in the more densely populated districts, 
and with them would go all danger from the im- 
portation of vellow fever. Yellow fever is mainly 
a town disease, and a few stray stegomyia in 
isolated houses outside towns and villages could 
practically be disregarded, 
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- Quarantine. —During my term of office no vessels 
Were quarantined. The few passengers or crew 
reported sick by the captain of the vessel concerned 
were examined, and found not to be suffering from 
quarantinable disease. 

In February one case of plague occurred in 
Trinidad; Dr. Durrant, during my absence in 
Bequia, fumigated two vessels on this aecount. 
These had not been fumigated at Port of Spain, as 
this was not an '' infected port." . 

At the end of March Grenada was declared to be 
infected ° owing to an outbreak of small-pox ; no 
vessels arrived from Grenada before April 1, 1910. 

Venezuela has been considered ''infected ’’ for 
some time, but no vessels came from any port in 
that country. 

Kingstown and St. Vincent have been '' healthy ”’ 
since my appointment. I have issued no.bills of 
health. | 


€6 


H. B. Dopps. 


Report oF THE MEDICAL OFFICER, No. 2 District. 


Population.—The estimated population of the 
district is 11,337. 

The number of births were 342, and the number 
of deaths 155.  Still-born children 19, giving a birth- 
rate of 30 per 1,000, and a death-rate of 18.6 per 
1,000. 

There is a good deal of sickness in this district, 
chiefly syphilis, yaws, dyspepsia, and intestinal 
parasites. During the rainy season malarial fevers 


and dysentery were more prevalent in certain parts, 


viz., the Buccament and Cumberland valleys. 

The prevalence of any particular disease has not 
varied in the different seasons to a marked degree. 

Relative Mortality in Different Seasons.—There 
is very little difference in the mortality during the 
different seasons. The quarterly returns were: 
To June 30, 40 deaths; to September 30, 38 deaths; 
to December 31, 41 deaths; to March 31, 1910, 37 
deaths. 

The mortality for each month during the year was 
as follows: April, 1909, 18; May, 11; June, 11; 
July, 10; August, 19; September, 9; October, 18; 
November, 6; December, 17; January, 1910, 10; 
l'ebruary, 8; March, 19. 

Malarial fevers and dysentery are endemic in 
several parts of this district, particularly the Bucca- 
ment and Cumberland valleys, but during the rainy 
season the number of cases were increased. The 
cases of malaria were of a mild type as a rule, but 
some of the cases of dysentery were very severe. 
Two cases of diphtheria occurred during the year, 
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one case at Layou and one at Chateaubeluir. The 
usual precautions were taken with regard to isolation 
and disinfection, and no fresh cases occurred. |. 

Yaws, syphilis, and uleers are common in the 
district. ^ Uleerous rhino-pharyngitis occurs in 
iselated cases, and is probably a late manifestation 
of severe syphilis. It is common in coolies of a 
poor class. 

Ulcers of a specific and non-specific nature are 
common; they are generally in a bad state by the 
time they come for treatment. Progress is very 
slow, and treatment in the people’s homes not 
satisfactory. ! 

Enteritis in children, in most cases due to im- 
proper feeding, is commonly met with. 

The general sanitary condition of the district is 
fairly good. 

The number of successful vaccinations performed 
during the year was 282. 

In the small towns of Layou, Barrouallie, and 
Chateaubelair a sanitary inspector was appointed 
for each town. His duty was to inspeet the different 
houses and yards to see that no water was allowed 
to accumulate where mosquitoes might breed, and. 
to report the result once a week to the Town 
Wardens. 

A number of patients were sent from this district 
to the Colonial Hospital in Kingstown during the 
year. They were chiefly cases of chronic ulcers and 


diseases requiring proper diet and nursing, which 


they were unable to get in their homes. | 
The number of deaths in children under two years 
from gastric and intestinal diseases is high. This 
is due in a good many cases to improper food, and 
treatment is very unsatisfactory owing’ to the 
difficulty of getting the people to carry out in- 
structions, &c. 
Tuomas H. Massey. 


REPORT OF THE MEDICAL Orricer, No. 3 Districr. 


Population.—The estimated population of this 
district is about 10,000. No census has been taken 
for about 20 years, and, therefore, any figures giving 
the proportion of births and deaths per 1,000 are 
not reliable. 

The total births for the year were 398, 198 
legitimate and 200 illegitimate. Of the 15 still 
births, 9 were legitimate and 6 illegitimate. Assum-. 
ing that the total population for the district is 
10,000, this gives & birth-rate of 39.8 per 1,000. 

The population can be roughly calculated from 
the birth-rate, which is usually about 36 per 
1,000 amongst the people of these islands. 

The total deaths for the year were 147, which 
gives & rate of 14.7 per 1,000. 94 of these were 
deaths of. children: under, 5 (2264: per. cent.). - 





were deaths of children of one year and under 
(=47 per cent.); 15 of these 69 deaths were still- 
births. A coolie woman died aged 105. In 56 of 
the 94 children under 5 the cause of death is given 
as gastro-enteritis, or diarrhea, probably caused by 
bad feeding, ignorance and neglect, or teething. In 
4 of the total of 147 deaths no cause was given. 
Presumably, these cases were reported to the 
Coroner. 

According to the report of the Registrar-General 
for Jamaica for the year ending March 31, 1909, 
the figures were: Birth-rate 37.6; death-rate 22.4 
per 1,000. 29.4 per cent. of deaths were those of 
children under 1, and 42.2 per cent. were those of 
children under 5. In 76.6 per cent. of the deaths 
the cause was not medically certified. 

The Barbados death-rate is given &s 29, British 
Guiana 36.9, Antigua 29.98, Trinidad 22.0, Bermuda 
18.7, St. Vincent, 18.34, St. Lucia 19.4. 

In London, for the first quarter of 1910, the birth- 
rate was 24.5 per 8,000; death-rate 14.3 per 1,000; 
the average for 10 years, 18.4 per 1,000. 

Infant mortality, measured by the proportion of 
deaths amongst children under 1 year to registered 
births, was 101 per 1,000. 

In 76 of the largest English towns for the first 
quarter of 1910, 0.8 per cent. of the deaths were not 
certified either by a registered medical practitioner 
or by a coroner. 


In Birmingham the proportion rose to 8.4, in- 


Preston 4.4, in St. Helens 5.2, and in Gateshead 
5.5. (Extract from the British Medical Journal 
Supplement.) 

From the figures given, the infant mortality of 
this district, measured by the proportion of deaths 
of children under 1 year (69) to registered births 
(998), was 178 per 1,000; and 8 per cent. of the 
deaths were not medically certified. This is gener- 
ally due to the fact that the doctor is called at the 
last moment, and the patient dies before he arrives. 

This district, on the whole, is healthy, and the 
only serious diseases which appear to visit it are 
dysentery, malaria fever, gastro-enteritis or diar- 
rhea, and yaws. Generally speaking, the pre- 
valence of sickness depends on the rainfall. After 
rain, one may expect dysentery and diarrhoea, and, 
in dry weather, malaria fever. Pools flushed by 
rain in wet weather breed mosquitoes in dry 
weather. 

Yaws is endemie, and cases could be found in 
most villages, but they are never brought to the 
doctor, and do not appear in the returns. Accord- 
ing to these, there were 4 cases of dysentery in 
April and May, and three cases in June and 
December, 1909, and January, 1910. Malaria fever 
showed 8 cases in December, 1909, 4 in January 
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and March, and 7 in February, 1910. An outbreak 
of yaws occurred at Argyle in September, 1909; 
there were 7 cases. Diarrhæa and worms head the 
list of diseases. 

The deaths were distributed as follows :— 

April 28, May 11, June 11, July 14, August 14, 
September 8, October 8, November 14, Decem- 
ber 15. 1910.—January 5, February 18, March 11. 

Cases of malarial fever are few and far between. 
They are usually of a mild character. 

Tuberculosis is also rare, but is usually imported, 
and always fatal. 

Yaws.—Cases are concealed in the villages, and 
rarely come to the doctor. It is futile to attempt 
to deal with yaws until a place is provided where 
these contagious cases can be compulsorily sent. 

Syphilis is prevalent, but apparently not so bad 
as in Kingstown and the Leeward District. 

Ulcers are numerous, mostly untreated, 
usually due to syphilis or yaws. 

Dyspepsia is common, as is to be expected from 
the amount of starchy and badly cooked food eaten 
at irregular hours. 

Owing to their poverty, women feed their children 
on arrowroot or ‘‘ what they have ” instead of milk ; 
the result is a high infantile mortality of gastro- 
enteritis, 

There are two chief kinds of worms, the common 
round worm, which 90 per cent. of the children 
have, and the hook-worm, causing ankylostomiasis, 
of which the chief symptom is anemia from loss of 
blood. Comparatively few ankylostomiasis cases 
have been met with in this district. 

A simple test for ankylostomiasis is to pull down 
the lower eyelid and notice if the inside is red or 
white. | 

Schoolmasters should send all children with sores 
or white eyelids to the medical officer at once, and 
on no account allow them to attend school, for they 
are contagious. 

The general sanitary condition of the district is 
good. 

There were 194 successful vaccinations during the 
year. The total births were 398, so that apparently 
204 children have escaped vaccination in this 
district. Some died before vaccination. 

The bush was kept cut in the villages, and the 
sand bar at the mouth of the river at Calliaqua was 
cleared. when required. Most houses in these 
villages have uncovered water butts, which breed 
plenty of mosquitoes, In the absence of any law 
providing a penalty for harbouring mosquito larve, 
it is difficult to see how this state of affairs can be 
remedied. This district cannot be regarded as 
malarious, except at a few places such as Calliaqua. 

In Antigua, certificated nurses, trained at the 
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Government Hospital, were appointed to the 
various villages, and proved most able assistants to 
the Medical Officer. A similar arrangement can be 
made here, as the Government provides free train- 
ing and outfit at the Colonial Hospital for suitable 
candidates, who, after five months' instruction, are 
duly examined by the Medical Board and given 
certificates. 

The women in the country districts run consider- 
able risk when not attended in their confinements 
by trained nurses. The penal clause of the English 
Midwives Act of 1902, which came into force on 
April 1 last, provides that ‘‘ any woman acting (as 
midwife) without being certificated shall be liable, 
on summary conviction, to a fine not exceeding ten 
pounds, provided that this section shall not apply 
to legally qualified medical practitioners or to any- 
one rendering assistance in case of emergency.’ 


G. B. Mason. 


REPORT OF THE MEDICAL OFFICER, No. 4 DISTRICT. 


Population.—Estimate 12,000. 

Births.--30.  Still-born, 4. 

Deaths.—26. 

Having been in this district for so short a period, 
as far as I can judge the season has been normal 
with regard to health. 

The number of deaths certified by me were dis- 
tributed as follows :— 

December, 7; January, 7; February, 5; March, 7. 
Total, 26. 

During the period under review the weather was 
dry with occasional showers. 
March the sun was very hot, with a cold breeze from 
north-east. This caused several cases of bronchitis 
and allied throat affections. 

Ascaris was the most common complaint treated, 
149 cases being treated. 

Gastro-enteritis or infective enteritis was also 
frequently met with, 34 cases with 10 deaths. One 
case of infantile convulsions was treated with 
success. 

Amongst adults, 50 cases of dyspepsia were 
treated. No deaths. 41 cases of ulcer were also 
treated. 12 cases of amebic dysentery were 
treated, with 4 deaths. These cases did not occur 
as an epidemic, but were isolated cases from 
different parts of the district and at different periods. 
10 cases of inflammation of the conjunctiva and 
cornea were treated; these were in my opinion due 
to the dust. 26 cases of old age were treated with 
3 deaths. There was one case of accidental poison- 
ing from an excessive use of iodoform on ulcer, not 
under medical advice. 

General Sanitary Condition of District.—The 
sanitary condition of the district was satisfactory. 


In the early part of. 


— —— ———À 


COLONIAL MEDICAL REPORTS.—ST. VINCENT. 35 





I found no difficulty in getting the owners of the 
property to obey my directions. 

The number of successful vaccinations was 50. 
The lymph and the supply were both excellent. 

There were no cases of malaria or other mosquito- 
borne disease met with, nor did I hear of any such 
cases having occurred in the district. The district 
is generally a healthy one. In some parts the 
villages are rather overgrown with bread-fruit trees 
and banana plants, but the health of the inhabit- 
ants appears about the average of the rest of the 
district. 

P. GRAY-MARSHALL. 


REPORT OF THE MEDICAL OFFICER, No. 5 DISTRICT. 


Population.—The estimated population of No. 5 
District may be said to be 7,500. The number of 
births for the year was 161, and the number of 
deaths 51. The birth-rate per thousand was 21.4, 
and the death-rate 6.8. 

Regarding the prevalence of sickness in the 
different seasons of this year influenza broke out in 
the month of April. The cases were very few and 
mild in type, and responded readily to treatment ; 
many of the cases began in the previous month and 
lasted on to April. Also in the months of December, 
1909, January and February, 1910, a few cases of 
influenza occurred, most of them having resulted in 
a bronchitis, but none eventuating fatally. 

I am glad to mention that while yellow fever and 
plague were in neighbourjng islands this district was 
quite free of these epidemics. Passengers who 
arrived from infected ports were subjected to strict 
surveillance, and no case was found to exist here. 
There was nothing of an epidemic nature. No 
zymotic disease occurred. 

Throughout the district or districts that I had 
charge of, among children, diarrhea, intestinal para- 
sites, and congenital syphilis were the chief ail- 
ments and the chief causes of death. 

This diarrhoea of the infant was in most cases 
attributed to and found to be the result of the in- 
judicious and improper feeding of the infants by the 
mothers. 

Intestinal parasites, too, were the results of the 
unclean way the mothers kept their children, and 
the ignorance of and disregard for hygiene. 

In the adult the cases which commonly came to 
me for treatment were those of dyspepsia, uncin- 
aria, valvular disease, Bright’s disease, ansmia, 
rheumatism, debility, chronic tertiary 
gonorrhea, bronchitis, ulcers, and 
ordinary constitutional disorders. 

Chronic tertiary syphilis, the commonest if not 
the only form of this disease met with in the dis- 
trict, enters largely in the monthly Returns; and in 
this district and colony this is a common ailment 


syphilis, 
some other 
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among the labourers. The primary syphilis or hard 


chanere was seldom, if ever, brought to my 
observation. 
A few cases of pulmonary tuberculosis were 


treated; some of them ended fatally. Here I may 
mention a disregard many have for hygiene observ- 
ances—chiefly overcrowding and exclusion of fresh 
air. 

Malaria fever is almost unknown in this district. 
About half a dozen cases were treated which 
scemed to have been of a chronic type. 

Some cases of tetanus were treated among 
infants, and most of them ended fatally. This 
condition is found in the newly-born, and traced to 
the ignorance and gross negligence of the so-called 
midwives of this colony. 

The following is the distribution of deaths in the 
different months, and this also includes some in the 
No. 4 District: May and November, each month, 
14 deaths; October, 11 deaths; July, August, Sep- 
tember, March, 10 deaths in each month; April and 
December, in each month, 8 deaths (No. 5 Dis- 
trict); September, 7 deaths; January, 4 deaths; 
February, 4 deaths. 

During the year there were frequent downpours 
of rain which constantly threw the roads of this dis- 
trict out of order; the road to Owia and the Fancy 
having been impassable on occasions. 

Beyond a few cases of influenza which occurred 
at different times of the rainy season, and a few 
cases of malaria, there is no particular disease which 
occurred during the year. 

The general sanitary condition of the district was 
excellent, and so was that of No. 4 District during 
the time I acted there. 

Georgetown, the chief town on the Windward 
coast, may be regarded as a very healthy place. It 
is provided with an excellent water supply, and is 
always kept in a clean and sanitary state. 

The sanitary conditions are good. Generally 
throughout the district the inhabitants depend on 
their water supply from the large and voluminous 
rivers which flow in most parts of this district. 

The water proved wholesome. There were no 
cases of dysentery; but there were a very few cases 
of diarrhoea. 

The number of vaccinations successfully carried 
out was 118 in the No. 5 District, and 125 in No. 4 


Distriet. The lymph supplied was good, and gave 
satisfactory results. 
P. F. Cremona, M.B., Ch.B. 


REPORT OF THE MEDICAL OFFICER, No. 6 District. 


This district consists of the Southern Grenadines, 
the three chief of which are the islands of Canouan, 
Mayreau, and Union, and the medical attention they 
reeeive consists of quarterly visits. These are really 
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visits for inspection and vaccination, as the interval 
between the visits (three months) is too great to 
permit of anything like adequate medical relief to 
the patients in these islands. I regret to say that 
these quarterly visits were not regularly possible 
during the past year owing to hard pressure of work 
consequent on an epidemic of enteric fever in 
Carriacou. This failure, however, applies only to 
Canouan, as Union and Mayreau received weekly 
visits for a limited time, and this on account of 
enterie fever in these islands. 

Population.—The population is estimated at about 
1,600 souls, and the social and sanitary conditions 
are of the most primitive. Each island is owned 
by a single proprietor. 

Notwithstanding the entire absence of any sani- 
tary measure, these islands are very healthy and 
enjoy a remarkable immunity from diseases, which 
ure endemic in the neighbouring islands, e.g., 
malaria fever, dysentery, &c. 

The outstanding feature of the year was an out- 
break of enteric fever in Union and Mayreau; four- 
teen cases occurred, each of which was removed 
and treated in the Carriacou Hospital, and the 
house and surroundings of the ue at once 
efficiently disinfected. 

The disease was most severe in the village of 
Ashton, Union Island, and knowledge of the sani- 
tary conditions of this village, which can only be 
described as '' huddled terraces of filth,’’ compels 
one to attribute the stamping out of the disease to 
the mercy of Providence. 

At one time the whole island stood in imminent 
danger, in that the only shopkeeper of the only shop 
died somewhat suddenly of enteric fever in the 
building in which the shop is kept. However, it is 
gratifying to record that efficient disinfection and 
other precautionary measures were at once adopted 
with satisfactory results. 

As to the source of the disease there can be no 
doubt that infection was introduced from Carriacou, 
where an epidemic prevailed almost throughout the 
year. . 

That water played no part in the further spread 
of this disease has been fully demonstrated, as the 
chief source of water in Ashton Village is from 4 
very filthy well which is quite unprotected from 
contamination; how filthy the well was may be 
proved by the fact that cleaning out the well and 
purification with permanganate of potash raised 4 
violent storm around my person, the older inhabi- 
tants declaring that the well had not been cleaned 
for seventy years, and the present innovation was 
a menace to the lives of the inhabitants. The well 
was effectually cleansed. 

No disease calls for particular mention. 

DuxBaR HuGues, M.B., C.M. 
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No. 17.—Fiji. _ 


MEDICAL REPORT FOR THE YEAR 1909. 


By G. W. A. LYNCH, 
Chief Medical Officer. 


—————M — —— - 


THE estimated population of the Colony at the 
end of 1909 amounted to 138,831, and was made 
up as follows :— 


Race. 


Males. Females. Total, 
Europeans and other whites ... 2,060 1,833 3,398 
Aboriginal Fijians 45,659 41,731 87,390 
East Indian immigrants | 
(including their chil. | 23,067 12,339 35,406 
dren born in Fiji) | 
Melanesian immigrants 2,639 365 3,004 
Natives of Rotuma m 1,047 1,150 2.197 
Half-castes and other degrees ... 946 908 1,854 
All others ... m vin 844 243 587 
Total 75,762 58,069 138,831 


These figures show an increase of the total popu- 
lation during the year of 2,765, of whom 1,557 were 
males, and 1,208 were females. 

There is an increase in all races except Rotu- 
mans; it is difficult to account for the apparently 
very small increase in the European population, 
except that at the end of the year there is apt to 
be a large exodus of Europeans to more temperate 
countries, and that this exodus may have been 
larger in 1909 than usual; the increase among 
Fijians is appreciable. 

Particulars of births, deaths, and marriages which 
took place among the various races are shown in 
the table below :— 


Races and 


EAR. "m Birtlis. Deaths, Marriages. 
M. F. , Total. M. F. Total. 

Europeans 49 44 93 23 12 85 89. 
Fijians 1,736 1,732 8,468 1,658 1,589 3,199 987 
Indians 702 667 1,369 943 235 578 424 
Melanesians 7 13 20 84 8 37 7 
Rotumans... 46 47 93 47 55 102 80 
Half-castes 41 84 75 11 4 15 17 
Others  ... 8 1 4 1 8 4 12 
Totals 2,584 2,538 5,122 2,112 1,851 3968 1,516 


The total number of births registered exceeded 
those in 1908 by 214; the registered deaths were 
106 fewer. The marriages registered show a con- 
siderable falling off, being 180 fewer than in the 
previous year. The birth-rate calculated on the 
mean total population for the year was 38°19 per 
mille, against a rate of 37°79 for 1908, and the 
death-rate was 29:61 against 31°39 in the former 
year. 


SEASONAL PREVALENCE OF DISEASE. 


The subjoined table shows the number of admis- 
sions to the Colonial Hospital during the year; the 
admission rate for the twelve months of 1909 is 
higher than that for 1908, the highest quarter being, 


as is usually the case, the first quarter of the year, 
and the lowest the third. 


Europeans 194 
Fijians 597 
Indians 790 
Melanesians T zs 174 
Others — 2 P 68 

Total 1,823 


The number of admissions to the seven provincial 
hospitals and the native hospital at Rotuma were 
3,236, the number of deaths 86, being 28:5 per 
mille. | 


ENTERIC FEVER. 


There continues to be cases of enteric fever in 
some of the out-districts, and more of these cases 
are found in the Rewa district and its surroundings 
than elsewhere. The spread of the disease is 
favoured by the presence of small free coolie settle- 
ments with insanitary surroundings, poor water 
supply, and latrine accommodation of the most 
primitive character, and the consequent need for 
sanitary inspectors in some of the larger of the 
coolie districts is shown to be great. Hitherto, how- 
ever, it has not been found possible to provide these 
inspectors, and it is to be feared that until they are 
provided, such preventable diseases as enteric fever, 
the spread of which is due to the dirt and ignorance 
of Indians and natives, must remain a menace to 
the general health of the community. | 

In the free coolie settlements it is a matter o 
extreme difficulty to enforce sanitary regulations, 
the inhabitants seldom use latrines (in any case, 
these would be of the cesspit order), but prefer to 
use the surrounding scrub as a latrine. This applies 
to both Indians and Fijians, though in the case of 
the latter efforts have been, and are being made, 
to compel the erection and use of a simple form of 
latrine. It is hoped that when the new Public 
Health Ordinance comes into force it will be found 
possible to appoint two, or perhaps three, of these 
district sanitary inspectors to work under the dis- 
trict medical officers and give them early notice of 
cases of infectious disease, so that early and proper 
isolation precautions may be taken. 

Thirteen cases were treated in the Colonial Hos- 
pital with one death. In every case these patients 
were brought into Suva from an outside district, 
most of them being from the Rewa. 


DyYSENTERY. 


A total of 305 cases of dysentery were treated 
during the year at the Colonial Hospital. with 
25 deaths; a total of 191 cases at the provincial 
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hospitals, with 31 deaths; and 583 cases, with 16 
deaths, at the plantation hospitals. 

The varying mortality rate may be explained in 
the case of the provincial hospitals at any rate by 
the fact that the natives are most unwilling to 
bring their acute cases for treatment, and when 
they do bring them they, in many cases, do so 
too late for any good results to be expected. 

With regard to the dysentery in Suva, a vast 
number of the cases are brought to the hospital 
from the gaol—Indian and Fijian prisoners for the 
most part. Much attention has been given to the 
sanitary conditions at this institution, and increased 
precautions have been taken to keep latrines pro- 
tected from flies, but cases keep presenting them- 
selves i spite of all precautions, and it is well 
known to all medical officers who have worked at 
the gaol that Indian prisoners constantly make up 
dysentery stools or maltreat themselves in order to 
escape work; one man was recently discovered who 
was feeding himself with powdered glass to bring 
about bowel irritation. 

A new gaol is to be built in the near future, and 
with it a new gaol infirmary, where all prisoners 
will be treated instead of at the Colonial Hospital. 
At these new institutions increased care is to be 
taken to make all sanitary arrangements as perfect 
as possible. 

With regard to the statistics of this disease in 
the provincial hospitals, it can only be said that, 
as an indication of the prevalence of the disease in 
the out-districts, they are almost worthless, for it 
is known that not one-tenth part of the cases in 
any district among Fijians apply to their hospital 
for admission. 

The low mortality at the coolie (plantation) hos- 
pitals may be considered to be due to the fact that 
employers, in most instances, from daily inspection 
of their labour have early knowledge of any case 
and send it promptly to hospital. 


TUBERCULOSIS. 


This disease continues to bring large numbers 
of patients to hospital. The returns show how wide 
are its manifestations in all parts of the Colony. 
Tubercle of lungs, however, predominates. The 
cases shown as treated do not indicate, however, 
the true case incidence nor the true mortality rate; 
for, as regards the case incidence, all cases are not 
seen or brought to hospital, and as regards mor- 
tality, cases at the point of death, or thought to be 
so by relatives, are removed to their own houses. 

During the year a simple circular was drawn up 
in Fijian showing the main causes of the spread 
of the disease, in the sunplest language. This was 
very widely circulated through stipendiary magis- 
trates, district medical officers, and all native 
officials to all native villages, and it is hoped that 
some good may result from its wide distribution ; 
but here, as in all other matters of hygiene, even 
the simplest question of overcoming the native 
prejudice agaiust civilized methods is the main 
difficulty, and gradual education through the 
younger and now better educated Fijians is what 
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must be looked upon as the great aid to breaking 
down native superstition. 


INFLUENZA AND DENGUE FEVER. 


Both influenza and dengue fever continue. The 
hospital returns do not by any means indicate the 
number of cases of either disease; for, especially 
in the outside districts and those at a distance from 
a hospital, few of these cases seek admission to 
hospital. In the towns, dengue may be considered 
to be endemie, attacking for the most part the 
new-comers, who in some instances suffer severely. 
The type of dengue fever in Fiji may be considered 
severe, lasting in some instances from eight to nine 

uys, and being in some cases so severe in character 
as to be easily mistaken for enteric fever when 
about eight days in duration; then all the symptoms 
suddenly abate, leaving a condition of debility with 
slow pulse which is very typical and often prolonged 
for a week or more. 


TINEA IMBRICATA. 


More systematie efforts at dealing with this 
disease are now being made. In many districts 
regulations compelling those affected to go to hos- 
pital are in force, and in some of the provincial 
hospitals there is a constant flow of these patients. 
The methods employed in treating the disease vary. 
Baths and chrysophanic acid ointment easily cure 
these cases not of long standing; iodine in various 
forms is also used. Both of these methods of treat- 
ment, however, are expensive, and it is doubtful 
whether they are more effective than the cheaper 
method of sulphur fumigation. In this latter, the 
benefit of which is much appreciated for cases of 
long standing, the patient is confined in a box, with 
his head only exposed to the air, a fumigating 
arrangement is introduced in a part of the box under 
the seat on which the patient sits, and his whole 
hody inside the apparatus is exposed to the sulphur 
fumes several times weekly. This method appears 
to have far better results in all cases of long stand- 
ing, and in those cases which have been treated 
for many months by iodine and ointment without 
appreciable result, the benefit has been most 
marked. To ensure non-reeurrenec, it would be 
ideal to prevent those cured from returning to their 
infected dwellings, which should be burnt with all 
that they contain in the way of clothing and mats 
—but that would be a difficulty. 


FRAMBESIA OR YAWS. 


Large numbers of patients suffering from this 
disease are treated at the Colonial Hospital and 
at all the provincial hospitals. For the secondary 
and tertiary manifestations, 225 cases were treated 
at the Colonial Hospital and over 800 at the pro- 
vincial hospitals, the latter out of a total admission 
list of 3,200. This is a disease which it is hoped 
may be eradicated in time, and patients suffering 
from the disease are compelled by local law to go 
to hospital or take their children to hospital for 
treatment; but the cases in distant parts of pro- 
vinces are not easily caught, especially when they 
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Return or Diseases AND Deatus IN 1909 at THE COLONIAL HOSPITAL AND IN 
Fiji. 
GENERAL DISEASES. ŝa 6 4388 
ża 2 xtX ge à a: 
-m N 5 € 
E 2 $ $i E GENERAL DisEASES—COnlénued. 
zi z (d) Tabes Mesenterica ; — — — 
Alcoholism l0 — 10 (e) Tuberculous Disease of Bones — —- — 
Anemia libe 3% Other Tuberoular Diseases — ose 
Authrax — — — es. a = 
TO Varicella .. ; 
Beriberi — 77  -77 Whooping Cough — — 
Bilbarziosis — — e Yaws . : THES A 
Blackwater Fever —  — — Yellow Fever  .. 3 "E C 
Chicken-pox -- — = 
Cholera — — 
Choleraic Diarrhoea vx — — un LOCAL DISEASES. 
Congenital Malformation Eid. dene - 
Debility — = Diseases of the— 
Delirium Tremens — — a Cellular Tissue 137 — 138 
Dengue... -- — E Circulatory System  .. — - — 
Diabetes Mellitus - 4 1 4 (a) Valvular Disease of Heart 33 1 34 
Diabetes LE — — — (b) Other Diseases .. 8 — 6 
Diphtheria — — = Digestive System — — — — 
Dysentery .. — = = (a) Diarrhoea T 47 1 48 
Enteric Fever — — — (b) Hill Diarrhea .. — — == 
Erysipelas .. — — - (c) Hepatitis : 4 — 4 
Febricula .. — En Congestion of Liver — — -— 
Filariasis .. — -- = (d) Abscess of Liver 5 8 6 
Gonorrhea ao (e) Tropical Liver .. oS Se SS 
Gout ; me (f) Jaundice, Catarrhal 3 — 3 
Hydrophobia sE Bes (g) Cirrhosis ‘of Liver 3 1 3 
Influenza .. Sex, uu Ese A Acute Yellow Prey y — — — 
Kala Azar — -- = (4 Sprue .. MEE. — 
Leprosy .. m (j) Other Diseases .. 65 1 606 
(a) Nodular .. -—- — = Ear s 19  — 19 
(b) Aneesthetic .. — — — Eye i 68 — 64 
(c) Mixed - — = Generative System— zs -- — — 
Malarial Fever— P = Male Organs 51 — 53 
(a) Intermittent aay Es -— Female Organs 26 -- 26 
Quotidian .. — — =a Lymphatic System 26 1 27 
Tertian = = Mental Diseases c lees Es 
Quartan a T. Nervcus System 28 2 30 
Irregular .. — -- € Nose . $ 12 — 12 
Type undiagnosed — — 2s Organs of ‘Locomotion 29  -- 29 
(b) Remittent .. ; tee. a Respiratory System 189 8 181 
(c) Pernicious .. Eu su oe Skin— sà = = -- 
(d) Malarial Cachexia.. iere (a) Scabies P — — — 
Malta Fever yt — — (b Riogw . - - — 
Measles — -- — (c Tinea Tinbeléate 9 -- 10 
Mumps... T = (d) Favus  .. -— — 
New Growths— .. — ies (e) Eczema .. i 5 — 5 
Non-malignant 6 — T ( f) Other Diseases .. 26 — 27 
Malignant 8 2 8 Urinary System : 11 1 11 
Old Age Ves uem —- Injuries, General, Local— 76  - 80 
Other Diseases — — _ (a) Siriasis (Heatstroke) T -— ee 
Pellagra — -- a (b) Sunstroke (Heat Prona non) = cm = 
Plague —- —- se (c) Other Injuries —- —- 
Pyæmia SEES x em Parasites— ps T 20 -— 20 
Rachitis yes Rue. ues ae Ascaris lumbricoides .. es 8 8 
Rheumatic Fever ae as me Oxyuris vermicularis . 1 — 1 
Rheumatism ‘ a es ee Dochmius duodenalis, or Ankylostoma duo- 
Rheumatoid Arthritis —_ — En denale oe 88 8 40 
Scarlet Fever ae =e Filaria medinensis (Guinea worm) 17 — 17 
Scurvy — -© = Tape-worm  .. . — - — 
Septicæmia si — — Poisons— T Si em — 
Sleeping Sickness — — — Snake-bites — — -- 
Sloughing Phagedeena — — — Corrosive Acids 1 — 1 
Small-pox .. T = — E Metallic Poisons 1 — 1 
Syphilis — — — Vegetable Alkaloids — — = 
(a) Primary — - == Nature Unknown — — — 
(b) Secondary .. Ex dee E Other Poisons 15 1 15 
(c) Tertiary ao dee = Surgical Operations — 2110 — 2911 
(d) Congenital . —  — ats Amputations, Major .. — —- == 
Tetanus mi = Minor .. a “ee — 
Trypanosoma Fever = ES Other Operations xo Se == 
Tubercle— z mus EE Eye "^ m — =s 
(a) Phthisis Pulmonalis . S3 — (a) Cataract Lo s 1 
(b) Tuberculosis of Glands .. = = — (b) Iridectomy .. ; Ea deem = 
(c) Lupus : = — = (c) Other Eye Operations 10 — 1 
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are in young children, and there can be no doubt 
that unnecessary exposure to infection causes many 
children to be inoculated with the disease, and 
brings about many preventable deaths in infants. 


LEPROSY. 


The isolation station for lepers is still in use 
pending the opening of the large leper station a* 


Makogai Island in the centre of the group. The 
number of lepers at Bega is small; they average 


about thirty of all races—European, Fijian, Indian, 
and Polynesian; but the station is but a small one 
and it is impossible to accommodate the numbers 
that we wish. The law for compulsory segregation 
is therefore not yet in force. 

With regard to the station at Makogai, but small 
progress was made in 1909 with the work there. 
In order to hasten matters, therefore, the quarters 
for the medical officer were completed, and, towards 
the end of the year, the medical officer appointed 
to be in charge went into residence because it was 
thought that his presence would hasten the estab- 
lishment, help to develop the plantations, give 
gencral and personal supervision to the buildings 
sites, water supplies, and other kindred matters so 
urgently important for a large undertaking, It is 
proposed in this settlement to have a series of 
villages in which the various races will live together 
with much freedom, and where each man aie ean 
do so will look after his own plantation, and 
partly, at any rate, contribute to his own mainten- 
anee by so doing. 





ANKYLOSTOMIASIS. 


This disease still brings large numbers of patients 
to hospital, and recent investigations prove that it 
is also fairly prevalent among Fijians. It does not 
however show nearly such grave manifestations in 
them as it does in the imported Indian labourers, 
many of whom are permanently invalided because 
of it, and many of whom bring it with them to the 
Colony. If treated early, results are very good. 

Plague was again in evidence in Sydney, but only 
for a very short period, and all the usual precautions 
with regard to shipping were again taken. Most of 
the steamers which arrive in Fiji are. unprovided 
with proper disinfection apparatus. Some of these 
have a Clayton disinfector, using compressed sul. 
phur dioxiod, but in the case of those who have 
not this machine installed the fumigation of the 
ship and cargo is carried.on by means of sulphur 
fumes from open pots placed in the holds. This 
method, unless carried out with extreme care, is 
apt to be of very small value, 


VACCINATION, 


Vaccination was carried out as usual, 


PcnapLic LUNATIC ASYLUM. 


The number of patients shows an increase. The 
increase is in the number of native Fijians and 
Indians, and mainly in the latter race. 

A new ward was begun towards the end of the 
vear in a far better adjace ‘nt site for the male native 
patients; this will be occupied next year; it is also 


. hoped that the male European patients will be 


moved to a site away from the present very depress- 
ing situation. Request has also been made for the 
building of a separate ward for female Europeans. 
At present they are in the same building and com- 
pound as the native women, and this is objection- 
able from all points of view. The female patients 
are looked after by two resident native female 
attendants (Samoans), with daily visits of super- 
vision from the matron and staff nurse of the 
Colonial Hospital. It is not considered that this is 
sufficient, and it is thought that it will be far better 
if a European resident attendant is provided for the 
female patients. 

There is no change to be recorded in the class of 
patients. 

GOVERNMENT PHARMACY. 


The work of this part of the department continues 
to increase largely. It d be divided into three 
heads :— 

(1) The issue of drugs to the Colonial Hospital 
and all the government hospitals in the provinces; 
the issue of drugs to the district medical officers for 
distribution to native and other patients in their 
districts. 

(2) The manufacture of drugs from crude material. 

(3) Analytical work; the Government Pharmacist 
is also the Government Analyst. 

The staff consists of the Government Pharmacist, 
one native assistant, and one packer. This staff 
is insufficient, when it is remembered that there are 
nine outside hospitals, the Colonial Hospital, 
twenty-seven native medical practitioners, and six 
other medical officers to whom monthly supplies 
have to be sent. 


COLONIAL HOSPITAL. 


During the year the admissions at the Colonial 
Hospital increased from 1,516 to 1,744, the daily 
average having risen from 73:5 to 91°1. 

An addition was made to the private wards of 
the hospital, so that there are now four of these 
instead of two as formerly, and they are not often 
'acant, and it is becoming more evident than ever 
that an entirely new building is needed, a concrete 
strueture, preferably in two stories, with more 
modern arrangements, operation-room, &c. 

The ‘‘ Hospital ’’ at present consists of— 

(1) A European block in which are the wards of 
Europeans, operating-room, office and dispensary ; 
there is no out-patient room, which ls very much 
needed. 

(2) A rambling block of nurses’ quarters, far too 
cramped and confined, two junior nurses in many 
cases occupying the same sleeping-room.. 

(3) A '' private '" block of four private wards for 
Europeans, detached from the other European 
ward. 

(4) A detached cottage for night nurses. 

(5) A ward for native and Indian females. 

(6) ward for native obstetric cases. 

(7) A ward for male Fijians. 

(8) A ward for Indians and Polynesians. 

(9) A ward for yaws and dysentery. 


prem 
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(continued). 


There are also detached buildings for kitchens, 
laundry, and servants' quarters; detached building 
for store, dispenser's quarters and stewards' quar- 
ters, and a building for native students. 

These buildings are all separate, and the amount 
of work in going to and fro by the staff is large, 
because the distances between the buildings are 
considerable. 

The medieal officer has his quarters some 300 
yards away, and connected to the main hospital 
by telephone. 

In addition to inconvenience, the buildings are 
all (and more especially the European buildings) 
becoming too small for the needs of the town and 
Colony, and it is becoming every year a matter of 
increasing difficulty to find room even for the 
smallest additions, by reason of the way in which 
the former ones have been made, and also by reason 

of the formation of the land on which the buildings 
are; it is a rather narrow, irregular spit of a hill, 
but this could be much enlarged and improved by 
levelling and two-storied buildings. 


NunsiNG STAFF, CoLoNIAL HosPiTAL. 


The nursing staff has been inereased by the 
addition of two pupil nurses, but these are only 
pupils and the staff is therefore still insufficient 
as far as senior nurses are concerned; for, instead 
of a matron, two staff nurses and a graduate nurse, 
there are only à matron and one staff nurse, and 
the rest are probationers. These deficiencies, how- 
ever, will be remedied in time. There is, as has 
been noted before, the greatest difficulty in obtain- 
ing suitable probationers to fill vacancies, in spite 
of the fact that there are large numbers of young 
women in the Colony who it would be thought 
would find a useful outlet for their energies in this 
work. 

With the two additional probationers, the nursing 
staff numbers ten, and that is none too large for 
the needs of the hospital, and to allow for the very 
necessary periods of leave. 

The training of native midwives for the outside 
districts continues. Unfortunately the difficulty of 
this training is the lack of cases on which to give 
praetical instruction, and there is therefore some 
delay in getting each batch finished; nevertheless, 
they are turned out with fair regularity once every 
six months in batches of six, and the demand for 
their services increases, so that it may be hoped 
that they are doing good work. There is no lack 
of eandidates for the vacancies, and in all places to 
which they have been sent the reports of their work 
and conduct have been excellent. 

In a new movement of this sort, it is not possible 
to say, after so short a period, what the result will 
be, but it seems safe to forecast that in time, when 
the department is able to send out these trained 
women to all parts of the group, they will displace 
all the old-time native midwives with their supersti- 
tions and dirty and unsanitary habits. Moreover, 


COLONIAL MEDICAL REPORTS.—FIJI. 








what is looked forward to as a result of sending 
out these women is that their training at the 
Colonial Hospital may enable them to teach mothers 
and children some of those very elementary rules 
of hygiene, by the observance of which there is no 
doubt that much Fijian infant life will be saved. 

In the eurly part of the year the. usual examina- 
tion of native medical students was held, and two 
passed. These were sent out to the districts. There 
are now in the districts twenty-nine native medical 
practitioners, of whom nine are attached to pro- 
vincial hospitals as ‘‘ house surgeons.” The rest 
are stationed in the distriets away from hospitals, 
and move about from place to place. The work 
that is being done by these men is in many in- 
stances very good, though there are some who are 
rather too old and do no more than they are actually 
obliged. It is worth noting that there is never any 
shortage of candidates for vacancies. 

New quarters of a more hygienic and permanent 
type are to be built for them; their pay has been 
put on a graduul incremental scale, and they are 
now all on the pensions list of the Colony, so that 
it may be said that their prospects are far better 
than they were, and that they are on a more 
assured base as regards their position, now that 
they have better recognition. 


LEvukA HOSPITAL. 

A new hospital is to be built in Levuka, partly 
for Europeans and partly for natives. There has 
been a very urgent demand for this from the people 
of Levuka for several years. It will be under the 
medical officer who is resident in Levuka. He will 
have a native medical practitioner resident as dis- 
penser, dresser, and chloroformist, a European 
nurse in charge, and a native assistant nurse. 

The town is badly in need of some system of 
drainuge for surface waters, and possibly this point 
will be considered in connection with a sewerage 
scheme. There are several areas of the town in 
which storm-waters are apt to collect and stagnate, 
because these areas are low-lying and require to be 
reclaimed or raised before any system of drainage 
can be effectual. 

A sanitary inspector, who shall devote the whole 
of his time to the work of inspection of the town 
of Suva, is to be appointed. His duty will be to 
work under the Medieal Officer of Health, and make 
frequent periodical inspections of the entire town, 
and keep the Medical Officer of Health informed 
of all breaches of the Publie Health Act. 


NEW GAOL. 

A new gaol is to be begun. It is to be a work 
of some maguitude, and there is to be a gaol in- 
firmary within the precincts, a far better arrange- 
ment than the present one, by which all prisoners 
are admitted to the Colonial Hospital. 

During the year a committee was appointed to 
report on the Public Health Act and to suggest 
points for revision, for it was recognized that a more 
modern Act is urgently needed to meet the public 
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health requirements of the Colony. After the sub- 
mission of the report, it is expected that a new 
Act will be drafted. 

The work of the medical officers in the districts 
has progressed as usual. One district (Vuda) is 
found to be too large for one medical officer, who 
has, besides port work at his headquarters, a large 
hospital at the far end of his district. It has there- 





fore been decided to divide the district, and estab- 
lish a medical officer at the Nadi end of it. 

A new district medical officer has been asked for 
on the island of Vanua Balavu at Savusavu, which 
is a fairly large centre of population, both native 
and European, and in which there are many planta- 
tions, indentured and other labour. 


Colonial Medical Reports.—No. 18.—Bahamas. 


MEDICAL REPORT FOR THE YEAR 1910. 


By J. BAIRD ALBURY, M.R.C.SS, U.R.C.P., 
Acting Medical Inspector. 


THE general health of the Colony during the past 
year has been on the whole good. 

During the autumn and winter months influenza 
has existed in an epidemic form in New Providence 
and on some of the outer islands; its propagation has 
probably been greatly facilitated by means of the 
dust consequent on the prolonged drought; while 
many of the cases have been of a severe nature, 
comparatively few deaths have occurred. 

A few cases of typhoid have occurred in the island 
during the year, and there were two deaths from the 
same. 

During the early part of the year a case of small- 
pox was landed in the Colony from Mexico, but 
prompt measures of isolation and disinfection pre- 
vented the occurrence of secondary cases. 

A few cases of typhus fever were introduced into 
Ragged Island, but the disease did not spread. 

The street drainage of the city is still in an un- 
satisfactory condition, but such measures as the 
finances of the Colony justified have been carried 
out for its improvement. 

The rainfall during the year (25°71 in.) was un- 
usually low, but the supply of spring water has been 
plentiful and good. 


The annual return of births and deaths for the 
Colony are shown in the table of the report. 

A census of the population is now in course of 
preparation. 

Six hundred and twenty-two vaccinations were 
suecessfully performed in New Providence during 
the year, and 1,637 on the out-island settlements. 

Experiments with various vaccine lymphs have 
been carried out, but that from Dr. Renner's estab- 
lishment has proved to be the best as heretofore. 


RETURN OF THE STATISTICS OF POPULATION FOR THE YEAR 1910. 
Number of inhabitants by the Census of April 
14, 1901 QE RC MO MN | 58,785 
Number of births since the last Census rud 21.012 
2,129 in 1910)... iss ax PN dB ux. : 


Number of deaths since the last Census sistas 12.798 
1,457 in 1910)... fan. we, BE on 
Number of immigrants FA m .. Not known 
Number of emigrants ... ous T "T Not known 


Number of inhabitants on December, 31, 1910 


(not accounting for immigration or emigration) } 61,949 





Increase ... n = en fas T .. 8,214 


METEOROLOGICAL RETURN FOR THE YEAR 1910. 





T£MPERATURE. RAINFALL. WINDS. 
e ED "Dc Ceo Ml radar | eee 
ade £ eo enera 

maximum Nico Range Mean in inches humidity direction force. " 
January... " 81:5 73: 8-2 69:7 uus 4 Y 83:5 ji ; 11:2 
February hod 74:5 65:7 8:8 70:8 .. 0°80 ius 81:4 ET S.E. we. 121 
March ... - 75:9 66-00 9:9 72:4 .. 0°36 aum 78:8 "T N.E. sad 8°4 
April  ... whe 78:8 68:7 101 75:6 .. 1°16 s 74:1 E. 8:0 
May m t 81:8 70:9 10:9 18:3 .. 114 d 75:8 S.E. 9:2 
June... ba 85:2 74:9 10:3 81:9 ... 5°55 2 T71 S.E. 6:5 
July eM - 86:9 75:5 11:4 83:6 .. 8'37 - 73:5 S.E. 8:4 
August ... vibe 87:3 76:5 10:8 841 .. A 2:90 iba 79:9 S. E. 9:2 
September ae 88:4 75:8 81 82:8 4:25 »" 744 E. 5:3 
October... x 84:1 14:4 9:7 80:5 4:95 ves 15:6 E. 7:1 
November xs 78: 68:5 10:9 74:9 0:90 - 70:6 N.W. 67 
December io 72:6 65:6 7:0 69:5 0:48 - 69-8 N.E. 10:9 
Year t 80:9 71:3 96 71 Ds 5771 T€ 75:8 — 8:6 
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RETURN OF Diseases AND Dearas IN 1910 at 


New Providence, and the Alexandra Hospital, Bahamas. 


GENERAL DISEASES. 


Alcoholism 

Anemia .. 

Anthrax E 
Beriberi vi 
Bilbarziosis : 
Blackwater Fever 
Chicken-pox P 
Cholera 

Choleraic Diarrhea a 
Congenital Malformation 
Debility ys A 
Delirium Tremens 


Dengue .. ; 
Diabetes Mellitus 
Diabetes Insipidus us 
Diphtheria T vs 
Dysentery .. : € 
aoe Fever .. 
sipelas .. Ws 
Fe ricula .. is 


Filariasis .. 


Gronorrhoa - 

Gout ] T 
Hydrophobia : 
Influenza .. is cs 
Ka]a Azar 

Leprosy .. 

(a) Nodular 

(b) Ansesthetic . 

(c) Mixed wa 

Malarial Fever— 

(a) Intermittent 
Quotidian .. 
Tertian 
Quartan .. 
Irregular . ; 
Type undiagnosed 

(b) Remittent .. me 


(c) Pernicious . , 
(d) Malarial Cachexia.. 

Malta Fever i 

Measles .. ws 

Mumps .. ne 

New Growths— . 
Non-malignant 
Malignant T 

Old Age .. s 

Other Diseases 

Pellagra .. 


Rheumatic Fever 
Rheumatism : 
Rheumatoid Arthritis 
Bcarlet Fever 
Scurvy 
Septicemia ; 
Sleeping Sickness 
Sloughing Phagedæna 
Small-pox.. es 
Syphilis .. $4 
(a) Primary  .. 
lo Secondary .. 
Tertiary .. 
Gna 
earn T as 
Trypanosoma Fever .. 
Tubercle— 
(a) Phthisis Pulmonalis 


(o Tuberculosis of Glands . ia 


c) Lupus T T 


Admis- 


Il!idàlies$8-i-lle-ellallili-elsS8I!!!ll!illl!leallesellel-e-SIlle«s!!ll!l!sillIllIlI!llzno sions 


Pes DUCERE eee Ee Paese HIA EET ETE OR d: Dn 


! 
H 


LP} alld ld bae: 


Qə 
e 


Total 


eS) s8Sel elie alee Ae ee 2052858072005 ZENTREN 


GENERAL DisEASES— continued. 
(d) Tabes Mesenterica i 
(e) Tuberculous Disease of Bones 
Other usd pa Diseases 
Varicella .. š 
Whooping Cough 
Yaws f 
Yellow Fever 


LOCAL DISEASES. 


Diseases of the— 
Cellular Tissue 
Circulatory System 
(a) Valvular Disease of Heart 
(b) Other Diseases .. 
Digestive System— 
(a) Diarrhoea e| 
(ò) Hill Diarrhea .. 
(c) Hepatitis . 
Congestion of Liver . T 
(d) Abscess of Liver T T 
(e) Tropical Liver .. ; T 
' (f) Jaundice, Catarrhal 
g Cirrhosis of Liver 
) Acute Yellow Asropay. 
ta) Sprue  .. ; 
(j) Other Diseases .. 
Ear T ey 
Eye Sa 
Generative System— e 
Male Organs 
Female Organs 
Lymphatic System 
Mental Diseases 
Nervous System 
Nose  .. ‘ T 
Organs of Locomotion Ws 
Respiratory eom 
Skin— 
a) Scabies ; 
b) Ringworm ‘ 
Tinea Imbricata 
(à Favus  .. à 
(e) Eczema .. jx 
( f) Other Diseases .. 
Urinary System 
Injuries, General, Local— 
a) Siriasis (Heatstroke) à 
b) Sunstroke (Heat Prostration) 
(c) Other Injuries .. 
Parasites — és 
Ascaris lumbricoides .. 
Oxyuris vermicularis . 
Dochmius duodenalis, er Aniylostoma duo- 


denale , 
Filaria medinensis (Guinea. worm) 
Tape-worm ba sa pe os 
Poisons— i 


Snake-bites 
Corrosive Acids 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown 
Other Poisons 
Surgical Operations — 
Amputations, Major .. 
Minor .. 
Other Operations 
e ‘ 
(a) Cataract 
(b) Iridectomy  .. 
(c) Other Eye Operations. 


Admis- 
sions 


Llol! |] Šal! | | 


LE ET d ERI IT TT EP II 


Deaths 


PT LET Loc t mb i td dm awole TPP IIIi oll Es 


LE d a E Lye Ede oes v 





Total 


Cases 
Treated 


Ilalligel&lilllcewlSS$:ie2IS8«llllll!illlis$l!s$S 


PP ES ah ETÀ 


44 
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MEDICAL REPORT FOR THE YEAR 1910. 


By J. B. ADDISON, 
Chief. Medical Officer. 


VITAL STATISTICS. 


THE population of the Colony at the end of 1909 
was 22,409, and has been estimated this year to be 
22,020, an increase of 211. 

The total number of hirths registered during the 
year was 709, giving 31°35 per 1,000 of the estimated 
population. The total number of deaths was 308, 
giving a mortality of 16°25 per 1,000. The death- 
rate last year was 15°48 per 1,000. 

The number of deaths recorded of children under 
9 years was 149; in the preceding year the number 
was 110. 

There were 54 stillbirths and 14 twin births. The 
stillbirths were higher than the preceding year, when 
there were 46. There was one case of triple birth. 


METEOROLOGICAL OBSERVATIONS. 


The mean temperature for the year was 79:59 F., 
nearly the same as last year, when it was 79:89 F. 
As usual, April was the hottest and August the 
coolest month of the year. January and December 
were the wettest months of the year. The total 
amount of rain that fell during the year was 
83°31 in., more than the preceding year, when 79:95 
in. were registered. October this year proved to be 
a very dry month; only 0°03 in. of rain were re- 
corded. The monsoon blew with an average force 
during the year; S.E. winds began in May and 
continued until October. 


DisEASES PREVALENT DURING THE YEAR. 


There was nothing of note in the diseases pre- 
valent during the year. There was no epidemic 











disease beyond a small outbreak of influenza of u 
benignant type. 

A small outbreak of beriberi occurred at Coetivy 
Island; there were 29 cases with 14 deaths. This 
disease had not been noticed before at Coetivy. The 
Assistant Medical Officer visited the island, and his 
inquiries showed that the scale of rations to the 
lubourers had been considerubly diminished some 
three months before the outbreak. The owner of 
the island was advised to augment the rations again 
and to substitute Bengal for Saigon rice, which ha4 
previously been given. He carried out these 
measures, and no further cases occurred. It is of 
interest that, whereas the disease, as it has been 
seen in the other islands, was almost exclusively 
of the «dematous type, at Coetivy all the cases 
which were seen were of the emaciated type. There 
were a few cases at St. Pierre, but not so many, or 
of so severe a nature. 

There were several cases of pulmonary tuber- 
eulosis during the year, but not more than had been 
noted in previous years. The amount of the disease 
does not seem to be increasing. 

There seemed to be an increase in the amount of 
syphilis during the year. A large number of babies 
suffering from the congenital form of the disease 
were treated at the Government dispensary in 
Victoria. 

The town of Victoria is being gradually improved 
from year to year. In the central part of the town 
many of the old dirty wooden houses have been 
replaced by stone buildings, and the general type of 
building all over the town is more airy and sanitary 
than formerly. Better arrangements have been 
made for watering the streets. E 
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Colonial Medical Reports.—No. 19.—Seychelles.— 
(continued). 


Vaccination.—The lymph has given very good 
results. In the central and South Mahé districts 
no failures are reported. 


Central District South Mahe 


First time ... -— M 439 "E: M 152 
Second time "T PE 9 a m -- 
Third time vid a — — 
Unsuccessful her -— — — 

Total 448 159 


This is the first year in which I have been able 
to report no failures. ; 

Quarantine.—The quarantine station was used on 
several occasions during the year. The Recks' 
steam disinfector on Hodoul Island was used on 
many occasions to sterilize passengers’ effects, 
gunny bags, &c., imported from infected ports. 

Hospitals and Dispensaries.—There were 480 in- 
patients at the Victoria Hospital during the year, 
and 3,198 persons were treated as out-patients at the 
four dispensaries. 

Arrangements were made during the year to in- 
stitute a maternity home in Victoria. Structural 
alterations were, of course, necessary to the build- 
ing chosen for the purpose, and it ig hoped that a 
fully equipped home for confinement cases will be 
ready shortly. One of the main objects of the 
institution will be the training of midwives. It will 
be of the very greatest benefit to the Colony to have 
properly trained midwives instead of the ignorant 
women who up till the present have fulfilled these 
functions. 


Females 


Males Total 
Estimated population 11,522 11,098 22,620 
Net increase during 1910 .. 48 168 211 


Birth-rate during 1910, 81:35 per 1,000. Death-rate during 
1910, 16:28 per 1,000. 


. MEDICAL Report or THE Assistant MEDICAL 
OFFICER, SovTH Mane, for 1910. 


There is inaeea nea t 7 
to the medical aspect of the n his E 


with the exception of chicken-pox, which is more or 
loee-endemic, and which breaks out at irregular 
periods. There was nothing exceptional in the 
disease of South Mahé. A death-rate of 9:81 per 
1,000 is very low indeed for a tropical country, and 
it bears comparison even with a healthy English 
county. At the end of the year influenza was pre- 
valent and caused two deaths. The disease was not 
dangerous, or even of à serious nature. 

There was no death from tuberculosis during the 
acd "put Ba not mean that the disease js 
stamped out, but it points ev; ' it i 
E needa points evidently that it is not 

.In 1909 I had six deaths from this disease in the 
district, and it is certainly a pleasure to see that it 
has not claimed any victims in 1910. 

Byphilis.—There' is no doubt that this Scourge 
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will give trouble in the future; the male members 
of the community have got the virus fairly well 
spread amongst them. It has spread rapidly within 
the last two years, and in my private cases I see 
sufficient evidence that it is spreading fairly quickly 
in my district. 

The new drug called Salvarsan, or ‘‘ 606,’’ has 
justified itself, being a remedy that cuts short this 
disease, but as it is expensive, and thereby out of 
the reach of the poorer inhabitants, I think the 
Government would be justified in giving a supply to 
the district to he used free of cost for the poorer 
patients. The gain in health and the cutting short 
of the disease would more than compensate the addi- 
tional expense incurred by free distribution. | 

Ankylostomiasis.—There is not the least doubt 
that this disease is spread over the district. In my 
last report I drew attention to the subject, and to 
steps that should be taken to prevent contamination. 
When the matter is put before the people it may 
help to keep it in check and prevent other members 
of the family being infected. 


Vital Statistics. 


This year a census of the Colony will be taken, 
and next year there will be reliable data on which 
to go for statistical purposes. 

With an estimated population of 4,890, the death- 
rate for the year was 9°81 per 1,000 of the popula- 
tion. This is lower than last year, when the death- 
rate was 11:25. A reference to previous returns 
shows that the death-rate has fallen steadily since 
1906. There were 11 deaths of children under one 
year, compared with 18 in 1909, but if the total 
for children under five years be taken, there were 24 
deaths for 1910 against 20 in 1909. 

The principal diseases causing death are as 
follows: Anæmia, 2; aneurism, 2; asthma, 3; 
endocarditis, 2; gastritis, 5; influenza, 2; infantile 
marasmus, 7; leprosy, 2; pneumonia, 8; senile 
decay, 6; syphilis, 4. 

The births were only 188 for the zonr, compared 
with 160 in 1909, and 167 in 1906. With the popu- 
lation as estimated, this works out a birth-rate of 
28:22, the lowest on record. As remarked in my 
report last year, there is a steady diminution setting 
in in the birth-rate. I believe it is due to the fact 
that the island is getting over-populated, and means 
are taken to keep the families in check. 

There were 25 marriages for the year, which js 
above the average. Marriages may be looked upon 
as a true index of the prosperity of the people. 
When money is rare and work scarce they fall away. 
while in the prosperous years they increase. 


Dispensaries. 


Medical assistance was rendered to the poor at 
the dispensaries of Anse Boileau and Anse Royale 
during the year. As a rule the Anse Boileau Dis- 
pensary has few patients. The following is a list 
of patients treated at the Anse Royale Dispensary 
during the year :— 
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OLD Nzw 
Month pue n l Total 
Males Fomales Males | Females 

January... 16 18 : 65 9 | 48 
February xe 11 18 G 8 | 48 
March a 12 16 7 4 | 39 
April ... or 12 21 6 3 42 
May ... ^ 11 20 7 4 42 
June ... 5A 12 19 l 5 7 43 
July ... T 9 21 T © 8 40 
August - 16 | 25 2 i 2 45 
September... 11 22 | 4 | 3 40° 
October oí 12 21 | 4 3 40 
November  .. 11 29 4 9 46 
December... 9 15 | 2 6 82 





The vaccination returns for the year are very 
satisfactory; the lymph supplied was excellent. 
There were no failures. The number of children 
vaccinated was 152. 


Surgeon's Work in Police Cases. 


There was one important case during the year, in 
which a woman was charged with killing her new- 
born infant. The medical evidence was not suffi- 
cient to send the case forward for trial. There were 
the usual number of slight cases of assault, chiefly 
of a trivial nature, brought up by the police. 

There was no accidental death during the year. 
There was one ease which died under suspicious 
circumstances: a post-mortem showed that the 
cause of death was aneurism. 

Diseases causing death in South Mahe: Anemia, 
2; aneurism, 2; asthma, 3; dementia exhaustion, 1; 
dysentery, 1; endocarditis, 2; epilepsy, 1; gastritis, 
5; hemoptysis, 1; influenza, 2; infantile marasmus, 
7; leprosy, 2; paralysis, 1; pneumonia, 3; senile 
decay, 6; sarcoma, 1; syphilis, 4; tetanus, 1; 
uterine cancer, 1; uterine fibroid, 1; unclassified 
cause given as fever, 1. Total, 48. 


SEYCHELLES Lunatic ASYLUM. 
teport of the Medical Superintendent for 1910. 


The asylum was first opened on March 18, 1906, 
and from that date up to December 31, 1910; these 
have been 88 patients admitted, being 27 males and 
11 females. This total includes 8 males transferred 
to the asylum from Mauritius. During this period 
there were discharged as recovered: 8 males and 1 
female; as relieved 1 male; and there died 5 males 
and 1 female, leaving 22 patients in the asylum 
books on December 81, 1910. | 

When the asylum was commenced we had only 
temporary premises, and the surroundings left much 
to be desired. Now the asylum is a modern build- 
ing, well ventilated, the dormitories large and airy, 
surrounded by a well-kept garden. There are 
modern conveniences; even a telephone, the first 
in Seychelles, has been added. 

With regard to the public purse, the asylum as 
an institution has more than justified its existence. 
Formerly the patients were sent to Mauritius, being 
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thus cut off from their family and relatives; the 
cost of forwarding patients with the necessary 
guardians was a serious item of outlay. The saving 
under this head is therefore considerable. 

Another and important saving is effected under 
the head of paying patients, the amount contributed 
for the year being Rs. 867.08. 

I am not laying so much stress on the sentimental 
side of the question. l'ormerly the patients were cut 
off from their families, now there are regular visiting 
days, and the horror of asylum treatment is robbed 
of much of the terror with which it was associated 
under the former system; but it is also an impor- 
tant side of the question, as sentiment and feeling 
ure closely bound together in the treatment of those 
sick and mentally affected. 

The health of the inmates was good during the 
year. There was one death in the male side; the 
patient, who was old and worn out, was in the 
asylum for three years. There were no cases of 
contagious or infectious disease during the year. 

There were admitted during the year to the 
asylum three males and three females. They were 
all pauper patients, with the exception of one 
female, who was a second-elass paying patient. 

Two males and one female were discharged during 
the year as cured, and in addition one female was 
allowed '* out on trial." ‘‘ Out on trial ” is always 
the preliminary stage to that of being discharged as 
cured. 

One male patient died during the year. He was 
admitted on June 12, 1907, and went into dementia, 
and finally died from exhaustion. 

As in past years the patients get a fair amount 
of recreation. In the wards draughts and dominoes 
are provided, and for patients that can read maga- 
zines and books. Illustrated Journals are at times 
forwarded to the asylum by charitably disposed 
persons, and they are always welcome; even the 
dullest of the inmates can always find pleasure in 
their contents. 

On the male side there is a vegetable garden, 
which is worked by the inmates. The produce goes 
to the kitchen, and helps materially to reduce the 
cost of maintenance. In addition, the male patients 
keep the grounds of the asyIuxse——3-7-» aud some 
of theri: have iut expert gardeners. The 
AME Tia kes all the asylum clothing required 
for the inmates, and the repairs of linen and cloth 
ing are also undertaken by the female side. There 
is, therefore, a fair amount of money saved in both 
departments by the labour of the inmates. 

The question of good and careful nursing is very 
important. It is necessary to get a fairly intelli- 
gent type of people to act as attendants, a class 
that is better educated and more intelligent than 
that of the labouring classes. In the male side the 
difficulty is not so marked as in the female, and it 
is diffieult to attraet to the service as attendants 
the class which one would wish. 

It is proposed to draw up a course of study and 
deliver a course of lectures to the attendants in 
mental nursing. The syllabus of the course will 
follow that of the Psychological Association as laid 
down for English asylums. 
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RETURN or DisRASES AND DBaTHS IN 1910 AT THE 
Yictoria Hospital, Seyohelles. 


GENERAL DISEASES. 
is $ si 
22 E ESS Generar DrsEASES— continued. 
Alcoholi z (d) Tabes Mesenterica ; 
olism o ee pi 
Anemia 5 9 1 9 (e) Tuberculous Disease of Bones 
Anthrax. B M x a aciei oed Tubercular a 
Beriberi .. 15 a, i 
Bilharziosis — = = ee hooping Cough 
Black 
Chik a M ? Yellow Fever 
enm vu e cum ic. 
oleraic Diarrhoea : es nis 
Congenital Malformation a Ser ee EER Ree 
Debility ‘ 1 — 1 Diseases of the— 
Delirium Tremens — — — Cellular Tissue 
Dengue .. — — zs Circulatory System 
Diabetes Mellitus — — — (a) Valvular Disease of Heart 
Diabetes pepique — —  — (b) Other Diseases .. 
Diphtheria : -=-= = e: Digestive System — 
Dysentery .. 10 — 10 (a) Diarrhoea jx 
Enteric Fever — = — (b) Hill Diarrhea .. 
ea T — — n (c) Hepatitis ; 
ébricula .. — — = Congestion of Liver 
Filariasis .. — == = (d) Abscess of Liver 
Gonorrhoa — — Eee (e) Tropical Liver .. 
ae T = — — (f) Jaundice, Catarrhal 
oe — — — (9) Cirrhosis of Liver 
ae hs 9 — 9 ) Acute Yellow Atrophy 
Aszar.. — — an ti) Sprue  .. ; 
A A — — -— (j) Other Diseases .. 
(b) Anesthetic .. L 25, a Eye » ih 
(c) Mixed a —-— — — Generative System— K 
Malarial Fever— 8 .- 3 Male Organs n 
(a) Intermittent E um € Female Organs 
Quotidian .. — — a Lymphatic System 
Tertian — — €— Mental Diseases 
eun j IT iie ME System 
Type undiagnosed mild. as Organs of Locomotion | 
(b) Remittent .. , —-— ame Respiratory tym 
(c) Pernicious .. ; — -- = Skin— 
(d) Malarial Oaohexia. . — = — (a) Scabies 
Malta Fever =i eu zt (b) RE 
Measles — — — F Tinea Imbricata | 
Mumps .. - — — - (d) Favus 
pis Growths— .. — — e (e) Eczema 
on-malignant em UE e .. 
Malignant b € 2 ea p cd = 
ENG ys 14 5 15 Injuries, General, Local— 
Sener Disesses — — — (a) Siriasis (Heatstroke) ^ .. 
Piague = — — (b) Sunstroke (Heat Presus Mm) 
Pyæmia — = — (c) Other Injuries 
Rachitis a Ec uy. ee WERE C E 
Rheumatic Fever : "es -~ Ascaris lumbricoides .. 
Bheüniatism s 174 = — Oxyuris vermicularis . : 
Rheumatoid Arthritis . l 174 Dochmius duodenalis, or Ankylostoma duo. 
Scarlet Fever ECCE densle 
Scurvy Co, ae — Filaria medinensis (Guinea. worm) 
Septioemis à . P : 2 F B Tape-worm - P4 
leeping Sickness 3s cups 
Sloughing P Mo SER. ages — Snuke-bites 
Small. E. "petann E. WESS. ee — Corrosive Acids 
Syphilis . p: um — Metallic Poisons 
(a) Primary a — 8 Vegetable Alkaloids 
(b) Se condany B Ee Se ee — Nature Unknown 
(c) Tertiary ` MEC m Other Poisons 
(d) Congenital . : E a - Surgical Operations — 
Tetanus .. T no ER. exp -— Amputations, Major .. 
Trpak Fever. A : Minor: 
''ubercle— i e dee wee — Other Operations 
(a) Phthisig Pulmonalis se ee M EX 
(b) pure Moe of Glands .. PEN ^ (a) Cataract 
(e) Lupus . = . " i — (b) lridectomy 


(c) Other Eye Operations. 
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Colonial Medical Reports.—No. 20.— Siam. 


STUDIES ON BERIBERI AND ITS PREVENTION 
IN SIAM. 7 
BEING A REPORT UPON CERTAIN INVESTIGATIONS ON BERIBERI CARRIED OUT IN SIAM 
BY THE MEDICAL OFFICERS OF THE HEALTH DEPARTMENT OF THE MINISTRY OF LOCAL GOVERNMENT. 


By H. CAMPBELL HIGHET, M.D., D.P.H., 
Principal Medical Officer of Health, Bangkok, Siam. 


INTRODUCTORY REMARKS. 


As I have been asked by His Excellency the 
Minister of Local Government to submit a report 
upon the investigations mude by the Health Depart- 
ment on beriberi in Siam, I shall try to confine my 
remarks as elosely as possible to those investigations 
only and in as brief a manner as possible. Although 
beriberi had been an active cause of sickness and 
death for some years previous to 1909, our first 
attempts at prophylaxis on the basis of the rice 
theory were made in February of that year in the 
Asylum for the Insane.  Parboiled rice, prepared 
according to the methods of Braddon, was then 
supplied to the inmates, with the result that beri- 
beri at once stopped. Having at the same time 
to deal with à very severe outbreak of the disease 
at the Poliee School, the sume form of rice was 
proposed for the police. They refused to eat it, 
however, stating that it had a sour and mouldy 
flavour. As an alternative, ordinary native hand- 
milled rice was adopted in place of white polished 
rice, as it was known that this form of rice had been 
in use in the Central Prison for years and with 
excellent results. Besides, the men had come from 
the country where they were accustomed to this 
kind of rice. Our results were just as good as with 
parboiled rice so far as prevention went, and upon 
July 1, 1909, the issue of parboiled rice was stopped 
in the Asylum for the Insane and hand-milled rice 
was substituted. Tet it be noted that the padi 
was milled at the Police Sehool and at the Asylum, 
and that careful watch was kept that it was not 
over-milled, in fact that the rice productd was what 
the Siamese call ‘ red rice.” ] 
February, 1910, that a scientifie explanation of the 
reason for our good results was obtained, when we 
received from Doctors Fraser and Stanton a copy 
of their paper entitled ** The Etiology of Beriberi.”’ 
In their publication they showed, from careful and 
long-continued experiments upon fowls and by 
chemical analysis of the rices used, just what we 
had already proven from ordinary practical experi- 
enee with human beings, that the essence of the 
matter was the over-milling, or '' polishing," as they 
called it. Their statement that ‘‘ the estimation in 
terms of phosphorus pentoxide of the total phos- 
phorus present in a given rice may be used as an 
indicator of the beriberi-producing power of such 
rice when forming the staple of a diet in man ” was 
full of important possibilities if, upon investigation, 


It was not until 
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it could be proven. I was upon the eve of my 
departure for Manila, where at the First Biennial 
Congress of the ‘‘ Far Eastern Association of 
Tropical Medicine," on March 11, 1910, I had the 
honour of reading a paper on '' Beriberi in Siam, `` 
which deseribed our first experience of beriberi 
prophylaxis, and which concluded with the following 
words: '' I believe that I have satisfactorily demon- 
strated the fact that Siam rice can be shorn of its 
danger as a staple article of food through the simple 
process of under-milling.”’ 

On returning to Bangkok, we proceeded to test 
Fraser and Stanton’s statement with regard to the 
value of the phosphorus pentoxide as an indicator. 
At the same time we determined to try if a suitable 
under-milled rice could be prepared in a steam rice 
mill on a commercial basis. This step was all the 
more urgently pressed upon us by the fact that the 
rice millers were up in arms against the white 
polished rice theory, fearing that legislation against 
the importation of white rice into many of the 
neighbouring countries was imminent, and that 
thereby they would suffer great financial loss. 
Those of the rice millers who took time to consider 
the matter soon saw that there was no cause for 
apprehension and, in fact, stated that they were 
prepared to supply rice milled to any degree, pro- 
vided the demand was sufficient. With the as- 
sistunee of one of these rice millers various trials 
were made, until we had obtained a rice which could 
be safely consumed without causing beriberi and 
which could be milled easily, cheaply, and in any 
quantity desired. This rice was first served out to 
the inmates of the Asylum 10, THU, and 
ib matr be mtoro -e e that its phosphorus 

meer Was O2 per cent. P,O,. Fraser and 
Stanton, as well as Aron in Manila, have given 
O4 per cent. as the minimum for the phosphorus 
pentoxide, as proven by experiments upon fowls, 
a figure which is practically the same as we came 
to after experiments to be detailed later on. 
l'urther work is required, however, to determine how 
this standard may be uniformly estimated. Any- 
how, the above remarks show the main lines along 
which we have moved in these investigations, the 
details of which will now be related. As the publi- 
cation of our results is somewhat belated, they may 
tell little that is new, but at least we hope that they 
will confirm some of the valuable results which have 
been already published by other and better-known 
workers who have attempted to elucidate the pro- 
blem of beriberi. 
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| (continued). 


EXPERIMENTS WITH VARIOUS Forms oF RICE. 
(1) Experiments with Parboiled Rice. 


(a) At the Asylum for the Insane.—As I have 
already mentioned in my introductory remarks, 
parboiled rice was first supplied in February, 1909, 
to the inmates of the Asylum for the Insane. For 
various reasons this institution was chosen as the 
site for original experiment. It was not only » 
notorious hotbed of beriberi, but we could control 
the dietary in every way, and we could easily 
observe the results of the new rice from day to day. 

Dr. D. K. McDowell, then Principal Civil Medical 
Officer, Straits Settlements, was kind enough tc 
furnish me with a full description of the method o: 
preparing parboiled rice. The necessary apparatus 
was purchased and a gang of the able-bodied patients 
was told off to work a rice mill. By February 12 
a sufficient quantity of the new rice had been 
prepared and was on that day first issued to the 
patients. 

As I have just stated, the Asylum was a hotbed 
of beriberi. Since 1901 nearly half the patients 
had suffered from the disease, and in more than 
90 per cent. of these so suffering the result was 
death. Since the control of the Asylum was trans- 
ferred to the Health Department in April, 1906 
the following are the figures for beriberi :— 


Average daily 


Year Cases Deaths number of 
inmates 

R. S. 125 (1901-190) .. .16 .. 113 .. 86 
R. S. 126 (1907-1908 .. . 119 ... 104 94:5 
R. S. 127 (1908-1909) ... 122 .. 122 116:5 
R. S. 128 (1909:1910 s Q^ uus 8* 198:8 
R. S. 129 (1910-1911 i 7 xus 3 310 
R. S. 180 (1911-1912) ... 14  ... 0 250 


* Cases carried over from previous year, 


These figures definitely show the pernicious nature 
of the disease as we found it in the Asylum. On 
February 12, 1909, when parboiled rice was first 
supplied, there were twenty-two insane patients 
suffering from beriberi. Of these only four died and 
no new cuse of beriberi developed from date so long 
as parboiled rice was in usc. As I remarked in a 
former report, this rice seems not only to be highly 
valuable as a prophylactic, but is also of great value 
as a curative agent. 

It should be noted that no other change whatever 
was made in the dietetic or hygienic conditions 
under which the patients lived in the Asylum. 


With the idea so long held that beriberi was an | 


infectious disease, disinfection of rooms, scraping 
of walls, and even planing of floors had been 
rigorously carried out, but without effect, and finally 
beriberi patients had been allowed to mix freely 
with non-sufferers. That the disease was checked 
so rapidly under these circumstances is a point in 
favour of the modern view that it is not infectious 
either from person to person or from place to person. 

Parboiled rice was continued at the Asylum from 
February 12, 1909, until June 30, 1909, during 
which period no new case arose. 
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(b) Experiments with Parboiled Rice in the 
Hospital for Infectious Diseases.—Since early in 
1906 one of the pavilions in this Hospital had been 
used as a beriberi ward, where the patients were 
treated according to the ordinary methods then in 
vogue. White rice was, of course, given, but in 
lessened quantities; the difference in diet was made 
up with bread, beef, pork, peas, beans, &c. The 
death-rate on this treatment during the year 1907-8 
was 20°8 per cent., during 1908-9 it was 17°1 per 
cent., while during 1909-10, when parboiled rice was 
supplied, the death-rate fell to 6 per cent. | 

On the curative effects of this form of rice I 
cannot do better than quote the following remarks 
from Dr. Carthew's last report to me on the work 
done at the Hospital for Infectious Diseases during 
the year R. S. 130 (1911-1912). 

Dr. Carthew says: ''I am convinced that the 
consumption of parboiled rice by a beriberi patient 
does make a difference in the duration and severity 
of his illness. It is interesting to contrast the 
mortality from beriberi during various years at the 
Isolation Hospital and the various kinds of rice con- 
sumed by the patients during these years.” 


Total Mortality- 
Year cases rate per Kind of rice consumed 
treated centum 

126 (1907-1908) 188 20:8 White polished. 

127 (1908-1909) 268 171 White polished for 
101 months; par- 
boiled for 14 months 

198 (1909-1910) 814 ... 6 Parboiled rice for 12 
months. 

129 (1910-1911) 180 ... 12 Hand-milled and 
Under-milled by 
steam mill. 

180 (1911 1912) 115 .. 87 Under-milled and 
hand-milled. 


Similar good results have been obtained at the 

(c) Police School, where constables who develop 
beriberi at the stations are sent for a course of this 
rice along with other treatment. It is an undoubted 
fact, however, that owing to its stale and musty 
flavour, this rice is not popular amongst Siamese. 
Attempts were made to get rid of the unpleasant 
flavour by very frequent changes in the water in 
which the padi was soaked prior to steaming, but 
without any great success. It may be, that were a 
constant stream of water run through the soaking 
padi, the taste of the rice would not be so objec- 
tionable, but in the absence of such a water supply 
we had no means of testing this. It is for these 
reasons that we have been forced to adopt other 
means of prevention. 


(2) Experiments with Under-milled Rice prepared 
by Hand. 

It has long been known that in rice-growiny 
countries, where the staple article of diet is naturally 
rice, the native is peculiarly free from beriberi so 
long as the rice is milled by hand in the native 
fashion. This has been demonstrated time and 
again in China, Indo-China, Siam, Burmah, Java, 
Madagascar, &c. It is often stated that the prin- 
cipal factor in prevention is the freshness of the 
rice, for, as a rule, padi is milled for daily con- 
sumption only. It is not milled into rice and kept 
for weeks or months as is the white rice of the 
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steam mills. Later on something will be said about 
this factor of '' freshness,’ but in the meantime it 
may be stated that hand-milled rice so long as it 
is not over-millcd is an excellent prophylactic against 
beriberi, as the following observations will show :— 

(a) Hund-milled Rice at the Police School.--- 
When conscription for the police came into force, 
the first batch of conscripts was called up at the 
beginning of December, 1908. Numbering 500 men, 
they all came from the country districts where they 
had been accustomed to eat their own home-mille 
rice. On joining the police force, they were fed by 
contract on white polished rice. 

A case of beriberi was detected on December 28, 
1908, that is within a month of enrolment, and 
another was seen on December 30. The next case 
reported sick on January 6, 1909, and was followed 
by one each on January 7 and 8. Two cases were 
noted on the 10th, and no more until the 19th and 
20th, when there were two on each of these days. 
Cases now reported sick every day, until on January 
30 20 new cases of beriberi were detected. In all, 
96 cases arose during January, although the disease 
did not start to take any definite hold until the 
18th of that month. On February 1 there were 
10 cases, on the 2nd 19 cases, on the 3rd 11 cases, 
on the 4th 16 cases, on the 5th 54 cases, and on th: 
6th 107 cases. As they developed, all these cases 
were given a month's leave to go home, as previous 
experience had shown that in this way they re- 
covered more rapidly than if confined to hospital. 
The real reason for this, i.e., the return to under- 
milled rice from white polisned rice, had not then 
dawned upon us. 

On Sunday morning, February 7, 1909, a general 
parade of the remaining conscripts was held. The 
total was 227, and of these, after medical examina- 
tion, only 47 were passed as free from beriberi anil 
fit for drafting to the various police stations. The 
remaining 180 suffered more or less from symptoms 
of the disease and were granted a month’s leave to 
go home. Thus, in two months a total of 444 con- 
scripts out of 500 had contracted beriberi. 

Only the permanent staff remained at the school, 
and as they would not eat parboiled rice hand-milled 
rice was purchased and supplied to them. Before 
the men on sick leave had returned a hand mill had 
been erected at the school, padi had been purchased, 
and rice had been prepared and issued. Since this 
date till now, July 3, 1912, under-milled rice pre- 
pared by hand has been continuously consumed at 
the school, where as one batch of conscripts is 
passed out to the stations another batch comes in. 


The permanent staff numbers about 100, but the ` 


average number of conscripts undergoing instruction 
has varied from 300 to 800 men. 

Since March, 1909, ten cases of beriberi have 
apparently arisen in the school. Two of these cases 
were members of the permanent staff, who were 
found to be getting white rice supplied to them from 
their own homes in Bangkok. Several cases were 
relapses, having previously suffered from beriberi, 
while the facts with regard to the remaining half- 
dozen were by no means certain. Allowing that 
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the disease really developed at the school, this 
record of three years is nevertheless a remarkable 
one. Periodic inspection of the rice was made in 
o. Jer to insure that it was not milled too much. 

Over-milling is not impossible even with hand- 
mills, and, in fact, we had a case of beriberi in a 
police sergeant who stuted that he only ate hand- 
milled rice. On obtaining a sample of his rice, it 
was found to be a very fine specimen of hand-milled 
rice with most of the grains whole but very white 
in colour. It had been so over-milled that it con- 
tained no more than 0:14 P,O,, equal to some 
samples of polished steam-milled rice. Influenced 
by these results at the Police School, we determined 
to try 

(0) Hand-milled Rice at the Asylum for the 
Insane.-—This rice was commenced on July 1, 1909, 
and was continued until June 20, 1910, practically 
twelve months, without a single case. Here, again, 
great care was taken that the rice was well under- 
milled, or was, as it is generally called, '' red rice. '' 

(c) At the Customs Barracks.—Hand-milled rice 
was also recommended, and an offer to supply it 
from the Asylum was made. Advantage was taken 
of this offer but in a very half-hearted fashion, for 
the amount of rice regularly purchased from the 
Asylum could do little more than feed those affected 
with beriberi. This disease had been present for 
several years amongst the men, and the continual 
invaliding of many of the guards was a source of 
much inconvenience to the department and of con- 
siderable financial loss to the Government. During 
the year H. S. 127 (April, 1908, to March, 1909) 
a total of 69 new cases was reported, while during 
the following year 77 new cases arose. White 
polished rice continued to be supplied to the meu 
during these two years as it had been for many 
previous years, and still beriberi persisted until the 
year R. S. 129 (April, 1910, to March, 1911), when 
in July all white riee was stopped, with the result 
to be recorded later. This is a good example oí 
a case where half measures proved to be useless. 

(d) At the Reformatory and Police Station at 
Koh Si Chang.—Beriberi had been present since 
white polished rice had been supplied, bnt. einec 
February, 1909, when banmd-milled rice was sub- 
stituted, no new Gases have arisen—that is during 
a period of over three years. 

(e) In the Muang Jails.—The case for hand-milled 
rice is very strong. There are six of these outlying 
jails, one in each of the Muangs or Sub-divisions 
of the Monthon or County of Bangkok. 

In Minburi Jail, where hand-milled rice has 
always been supplied, the records of the last four 
vears give only one case. Whether this prisoner 
was admitted already suffering from the disease or 
not, is not known. 

No deaths took place from beriberi. 

In Tangyaburi Jail, during the same four years, 
two cases are reported, of which one was said to 
have died of fever. One of these cases developed 
23 days, the other 52 days after admission to the 
jail. Hand-milled rice alone is used. 

In Pratoomtani Jail five cases without a death 
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were recorded during the year R. S. 127; during the 
following year there were no cases and no deaths; 
during the third year of our records one case arosc 
and recovered, no deaths; while during the past 
year, R. S. 1830, there were eleven cases and one 
death.  Hand-milled rice had always been issued 
to the prisoners until September, 1911, when owing 
to the scarcity of local padi, white polished rice 
was purchased in Bangkok. Five cases developed in 
October, one in November, none in December, one 
in January, none in February, and four in March. 

During three and a half years on hand-milled 
rice only six cases were reported. 

Nontaburi Jail shows us the results of feeding 
on white polished rice. Until February, 1910, on 
this rice, beriberi had accounted for 59 cases of 
sickness and 27 deaths in rather less than three 
years. Hand-milled rice was commenced in Feb- 
ruary, 1910, that is close to the end of the year 
R. 5. 129, and the result was shown by the record 
of one case and no death during the following year 
R. S. 130. This is all the more remarkable as 
Nontaburi Jail is on the bank of the river only some 
ten miles above Bangkok. White polished rice is 
largely sold in this district by Chinese hawkers from 
Bangkok and no doubt many of the prisoners had 
consumed it regularly before admission to the jail. 

Paklat Jail shows the best record for the three 
years from R. S. 127 to 129 inclusive, there being 
no cases and no deaths. Hand-milled rice was 
always served out until September 1, 1911 (R. S. 
130), when, owing to scarcity of local supplies of 
padi, white polished rice was obtained from 
Bangkok, and on October 23 three cases of beri- 
beri were detected, the first cases in three and a 
half years. Two each developed in November and 
December, 1911, and in January, 1912. On 
January 1, 1912, hand-milled rice was again sup- 
plied, and no further cases have developed after the 
last two, which were detected on January 7. 

Paknam Jail tells the same tale. During R. S. 
127 white polished rice was used with seven cases 
and no deaths. Hand-milled rice was started at 
the beginning of R. S. 128, and on this rice the jail 
has been free from beriberi. 

(f) In the Central Jail and in the Prison, where 
prisoners are kept waiting trial in Bangkok, hand- 
milled rice is prepared by the prisoners themselves. 
This is an old story to which I shall refer in 
speaking of the history of beriberi in Bangkok. Dr. 
Adamsen, the Physician to these institutions, haa 
supplied me with the following data for the past 
five years. In the Central Prison during five years, 
R. 8. 126 to R. S. 1830, with an average daily 
number of prisoners amounting to 1,819, there were 
63 cases of beriberi recorded. Of these 63 cases, 
20 already suffering were admitted from Muang 
Nontaburi Jail, 38 from the Bangkok Jail, and only 
9 arose in the prison. l 

In the Central Jail, during the five years R. S. 
126 to R. S. 130, with a daily average of 1,500 
prisoners, 98 cases of beriberi are on record. All of 
these men were admitted already suffering from the 
disease. No new case, arising in the jail, is on record. 
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(3) Experiments with Under-milled Rice prepared 
in a Steam Mill. 


As I have already stated in the Introductory 
Remarks, the necessity of experimenting upon 
under-milled rice prepared in a steam mill was 
foreed upon us by the evident alarm of the rice 
millers and the fear of legislation against Siam 
rice in foreign countries. As our experience of 
polished and unpolished rice tallied with that of 
Fraser and Stanton, we now proceeded to work 
on their basis of the estimation of the phosphorus 
pentoxide as a guide to the beriberi-producing pro- 
perties of a rice. No limit had been laid down by 
them as yet of the minimum amount of P,O, which 
such a rice should contain. Our only guide was to 
supply a rice similar in composition and appearance 
to our hand-milled rice upon which we already had 
such excellent results. With the cordial assist- 
ance of Mr. A. E. Stiven, Manager of the Borneo 
Company's rice mill, a starb was made in the mill- 
ing of an anti-beriberi rice prepared in a steam 
mill. 

The padi chosen for trial was that which is milled 
into ordinary Straits No. 2 rice—a rice which had 
been blamed by Fraser and Stanton and others as 
a potent cause of beriberi in the Straits Settlements, 
Federated Malay States and elsewhere. Several 
samples of rice were milled until we obtained a 
sample so under-milled that it was apparently the 
same as our Ásylum hand-milled rice. 

Our first trial was made 

(a) In the Asylum for the Insane, where from 
June 21, 1910, until August 12, 1910, Borneo Com- 
pany’s No. 1 sample was supplied to patients. After 
sixteen months’ freedom from beriberi, two cases 
were detected, one on July 28 and one on July 29. 
It was evident that sample No. 1 would not do, so 
sample No. 2 was called for from the Borneo 
Company. This was less milled than No. 1, and 
was supplied from August 13 until September 4. 
As another patient developed beriberi on August 15, 
sample No. 3 was obtained from the Borneo Com- 
pany. This sample, still less milled than the 
previous two, was supplied to the inmates from 
September 5 to October 7. During September no 
new case developed, but two arose during October, 
namely, on the 7th and 26th respectively. 

On October 8 we commenced the use of No. 4, 
the least milled sample of all and which contained 
0°42 per cent. of P,O,. Four more cases were 
discovered, one in November, two in December, and 
one in January, all in patients whose health had 
previously been in a poor state. As the rest of the 
inmates were in a good state of health No. 4 rice 
was continued until September 18, 1911, without 
any further cases of beriberi. 

It should be specially noted that owing to the 
capacity of the Borneo Company's mill only large 
quantities could be milled at one time, and that 
therefore the rice consumed by the patients was 
not fresh but often old under-milled rice. The last 
milling took place on March 28 to 31, 1911, and it 
was this rice which was consumed up to the end 
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of August in the Asylum and well on into Decem- 
ber in the Customs, as I shall relate later on. 

Now, unfortunately, as the Borneo Mill had to be 
closed down owing to scarcity of padi, other rice 
had to be obtained, and for the under-milled steam- 
mill rice, the best No. 1 Quality Garden Export 
Rice was substituted from September 13. Still it 
was a white polished rice containing only 0°25 per 
cent. of P,O,. All seemed to be going well until 
November 26, seventy-four days after white polished 
rice had been started, when a ease of beriberi was 
reported. Another case was detected the following 
day, and during December, from the 2nd to the 
21st, twelve more inmates developed the disease. 
It was evident then that even the best quality of 
white garden rice, if highly polished, was not potent 
us a prophylactic. Until we could arrange for a 
supply of under-milled rice, I ordered the addition 
of ''polishings '" in the proportion of four parts 
white rice and one part ''polishings." All the 
cases steadily recovered on '' polishings "" at first 
and later upon under-milled rice prepared by hand, 
which was obtained with some difficulty and started 
on January 9, 1912.  '' Polishings " were then 
stopped, for I am not much enamoured of this 
method of prevention. ''Polishings " are difficult 
to digest, and with us gave rise to gastric dis- 
turbance, but in an emergency they are a valuable 
addition to the white rice diet. No more cases 
have occurred since December 21, 1911, till the 
date of writing, July 3, 1912. Apologies are due 
for digressing in this section from the subject 
actually under consideration, i.e., trials of under- 
milled rice prepared in a steam mill, but I thought 
it a good opportunity to wind up the tale of beri- 
beri in the Asylum for the Insane. 

(b) In the Customs Department, as I have pre- 
viously recorded, half measures were found to be 
useless, and from July 5, 1910, it was arranged 
that only under-milled rice from the Borneo Com- 
pany, our No. 4 sample, would be permitted for the 
use of the guards who lived in the station. 

During April, May and June of 1910 (R. S. 129) 
there had been 13 cases of beriberi, whereas from 
July 1, 1910, until the end of January, 1912 (R. S. 
130)—19 months in all—only 10 cases were re- 
ported, and of these, 9 occurred during the first 
four months of the experiment. We thus have 
a total of 10 cases for 19 months, with a complete 
absence of beriberi for 11 consecutive months. 

The last lot of No. 4 was finished in December, 
and, as I have already stated, the Borneo Company 
Mill had shut down; white polished rice of No. 2 
Straits Quality was therefore purchased by the 
Customs Authorities and supplied to the men from 
December 16, 1911. 

Although one case of beriberi had been reported 
in November (whether an initial case or a relapse 
is not stated) no cases occurred during December, 
1911, or January, 1912, but in February, 1912, 
3 cases developed; in March, 19; in April, 6; and 
in May, 9 cases. Here, again, we have the same 
monotonous tale of beriberi breaking out two months 
after the commencement of a white polished rice 
diet. 
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MISCELLANEOUS STUDIES. 
(1) The History and Geographical Distribution of 
Beriberi in Siam. 

The first reliable report of this disease in Siam 
refers to a sharp outbreak which occurred in 1890 
in the Central Jail in Bangkok. Exact details 
cannot now be obtained, but one of the medical 
men who saw the cases is still with us. He, 
Dr. T. Heyward Hays, tells me that a large number 
of the prisoners were affected, that the wet variety of 
the disease predominated, and that many cases had 
a fatal ending. It appears that white steam-milled 
rice had recently been substituted for the native 
hand-milled rice upon which the prisoners had for- 
merly subsisted. Upon the outbreak of beriberi, the 
prisoners themselves complained that the new form 
of rice was the cause of the disease, and petitioned to 
he supplied with the old-fashioned *'' red rice." This 
was done, and beriberi disappeared from the jail. 

The next epidemic occurred in 1896 during the 
construction of the Northern Railway at posts some 
sixty miles from Bangkok. 

In 1897, during a visit of His Majesty the late 


King of Siam to Java, beriberi broke out amongst 


the men on board the Royal Flotilla. 

Beyond these outbreaks, the disease was unknown 
in Bangkok until 1900. 

Arriving in Bangkok in 1807, after nearly five 
years’ practice in Singapore, where I had seen 
much of the disease, I was soon struck with the 
absence of beriberi amongst my patients in private 
or in hospital practice. On inquiry of several of 
my colleagues who had already been many years 
in Siam, I obtained the history of only one case— 
that of a Javanese gardener—but my informant 
was of opinion that the patient had brought the 
disease with him to Bangkok. Beyond the in- 
stances already reported the disease was unknown 
until the year 1900—the Siamese year R. S. 119. 
On August 29, 1900, our first case—that of a 
Siamese police constable—was admitted to the 
Police Hospital. Another case came in a month 
later, but after that no further cases are noted 
in the register of the Police Hospital until April, 
1901; since then beriberi has gradually beeomre une 
of the ordinary diseasea—seen at this hospital. 
These figures tor the Police Hospital, taken from 
the actual daily register, do not quite tally with 
the account supplied ''from memory" by my 
former colleague and predecessor, Dr. P. A. Nightin- 
gale, to Dr. Braddon, and published by him in his 
book entitled ‘‘ The Cause and Prevention of Beri- 
beri." As I quote from data filled in by Dr. 
Nightingale's own hand, it will be seen that his 
memory seems to have misled him when he says, 
at p. 207 of Braddon's book: '' During December, 
1900, a considerable number of police were sent into 
the Police Hospital suffering from the disease." 
Dr. Nightingale, however, saw a considerable 
number of cases in the Army and Navy, and was 
asked to report upon beriberi in the Army in 
January, 1901. During the year R. S. 120, that 
is, from April, 1901, till March, 1902, twenty-four 
police constables were admitted to the Police 
Hospital suffering from the disease. 
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As for beriberi in the rest of the country outside 
Bangkok, details are scanty and uncertain. Dr. 
Nightingale, as reported by Braddon, states that: 
'" About the end of November, 1900, I received 
reports that a mysterious disease was spreuding 
along the sea border to Siam from Cambodia, 
causing numerous deaths. At first the Siamese 
authorities in Bangkok thought it was the bubonic 
plague, but on making inquiries 1 was convinced 
it was beriberi.’’ 

Further data are given for the Interior in a paper 
by Dr. Arthur F. G. Kerr on *' Beriberi in Northern 
Sin," which was published in the Transactions 
of the Society of Tropical Medicine and Hygiene, 
December, 1911. According to Dr. Kerr: '' 1n the 
yeurs 1908 and 1909 Northern Siam was visited by 
a severe epidemic of beriberi, which was confined 
to the valley of the Meh Ping, an alluvial plain 
almost wholly under rice cultivation. Chiengmai, 
the capital of Northern Siam, is situated near the 
centre of this valley. This epidemic commenced 
in July, 1908, and reached its maximum in the 
November of that year. In 1909 the number of 
cases was considerably less than in 1908, and now 
(August, 1910) no new cases are reported. Previous 
to its appeurance in July, 1908, the disease seems 
to have been almost unknown in this part of the 
country. <A few native village doctors, on being 
questioned, said that they had seen a similar disease 
many years ago, but most of these men had no 
knowledge of any previous epidemic. 

'* One case of beriberi occurred in Chiengmai Jail 
in August, 1904. This case, a male, told me that 
in the distriet he came from other people had the 
sume disease and several had died from it. The 
distriet from which this man came was one of those 
very lightly affected in the recent epidemic. No 
other case occurred among the prisoners till 1908, 
when there were two cases; in 1909 there was one 
case; and this year there have been, so far, no 
euses. 

The Minister of Interior has very kindly supplied 
me with a return showing ''the number of cases 
and deaths from beriberi in the provincial jails of 
the various Monthons in the Interior of Siam from 
R. S. 125 (1906-7) to R. S. 129 (1910-11)." These 
returns show that the disease has been recognized 
in one of the Monthons since the year R. S. 125, 
in another sinee the following year, in three others 
since the year R. S. 127, in three others since the 
year R. S. 128, and in one only since the year 
R. 5. 129. In one Monthon four cases are reported 
to have occurred during these five years, but no 
dates are given. In three Monthons of the thirteen 
reported upon, no cases occurred. No data are 
given for the remaining two Monthons of the 
Interior. | 

It will thus be seen that beriberi has been known 
as a definitely recognized disease in Siam since 
1890, when it first broke out in the jail in Bangkok. 
Except the outbreaks on the railway construction 
staff in 1896, and the epidemic amongst the naval 
men in 1897 when in Javanese waters, the disease 
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seems to have remained in abeyance until 1300, 
when it was reported from Bangkok and from along 
the eastern coast of the Gulf of Siam. Since then 
it has settled in Bangkok and has gradually appeared 
throughout the country. 


(2) The Incubation Period of Beriberi in Bangkok. 


In the case of an infectious disease the determina- 
tion of the ineubation period presents no great 
difficulty, for, given a large number of cases .n 
which the exact date of contact is known and the 
subsequent date upon which symptoms first mani- 
fested themselves, an approximate incubation 
period can be fixed. With regard to beriberi, 
however, the problem is more complex, and, in 
fact, so complex that the ineubation period has 
been stated by various observers to be anything 
from a few days to several months. 

As Braddon says, ' In the ease of beriberi it is 
never possible to say for certain when exposure 
to the possible cause began." 

In eases where this period is stated to be only à 
few days, my opinion 1s that the observer has not 
examined all his cases beforehand in order to 
eliminate either latent or very slightly affected 
eases or cases which had previously suffered from 
the disease. Those who have had much experi- 
ence of beriberi must have often detected symptoms 
of the disense in persons who have made no com- 
plaint and were fit for work, but were simply called 
up for examination along with the affected, say, in 
a prison or asylum. Again, we all know that. 4 
person who has suffered at all severely from this 
disease is liable to acute exacerbations for many 
months and even years afterwards. Unless we 
eliminate such cases we are liable to be misled, and 
may often underestimate the period of incubation. 
For the same reason, when experiments in prophy- 
laxis are made, the results are unreliable unless we 
know that only heulthy individuals have been under 
observation. "This was the method carried out by 
Fraser and Stanton in their investigation, which was 
carried out in the state of Negri Sembilan and 
which was deseribed in their preliminary report, 
entitled ‘‘ An Inquiry Concerning the Etiology »f 
Beriberi.” 

All the men—300 Javanese coolies—were exam- 
ined and found to be free from any sign of existing 
or recent beriberi, and the result was that ''no 
ease of beriberi occurred in any coolie who had been 
on white rice for a less period than eighty-seven 
days." This seemed to me, on first reading the 
report in question, to be rather a long period, but 
from subsequent experience it would appear that 
the time taken to develop the disease may vary 
in accordance with the physical conditions and 
hygienic surroundings of the individual. | 

In attempting to decide this incubation period in 
Siam I have based my data either upon the length 
of time during which healthy men were under 
observation, or, as in the various institutions already 
referred to, upon the length of time taken for the 
disease to manifest itself on a change of diet to 
white polished rice and after a prolonged ante- 
cedent absence of beriber:. 








Take, for example, the first batch of police con- 
scripts—all healthy men—medically examined. 
The first cuse was detected on the 28th day after 
enrolment. The next case reported sick on the 
30th day, and no more until the 36th. It was not 
until the 50th day that daily admissions became 
established. Between the 66th and the 70th day, 
957 out of the total 444 cases (equal to 80 per cent.) 
were detected. If, as Braddon says, ''the period 
at which the greatest number of cases become ill 
would represent the average period of incubation of 
the disease,” then 66 to 70 days would be our figure 
for this outbreak. 

In the Asylum for the Insane the first sample 
of under-milled rice from the Borneo Company was 
commenced on June 21, 1910. Beriberi had been 
absent for sixteen months, but it reappeared on 
July 28, thirty-seven days after the change of rice. 
Another case followed on the 38th day and another 
on the 55th day. Again, in the same institution, 
after a further absence of beriberi for a period of 
over ten months, that is, from January 14, 1911, 
until November 26, 1911, the disease broke out 
seventy-four days after the commencement of a 
white polished rice diet. Until ‘‘ polishings ’’ had 
been added to the rice thirteen other cases arose, 
the last on December 21, that is, 99 days after the 
change to white rice. In the first example the 
incubation period was 87 days for the first case, 
while in the second it took 74 days to develop, 
although the general conditions were equal in both 
periods. 

In the Customs, after an absence of beriberi for 
eleven months (leaving out the single case in 
November), the disease broke out early in February, 
1912. As white rice had been supplied from 
December 16, 1911, this gives an incubation period 
of at least a month and a half. Nineteen cases 
developed during March, but unfortunately the 
actual dates upon which these cases first reported 
sick were not noted by the officer in charge. 
Anyhow, for the majority of the Customs cases the 
period is about two months. 

In Paklat Jail, where there had never been any 
beriberi during the last three and a half years on 
hand-milled rice, three cases were detected on 
October 23, 1911, that is, fifty-three days after 
white polished rice had heen supplied for the first 
time. Two more eases were noted on November 2 
after being on white rice 63 days. 

It will be evident from consideration of these 
different dates that no definite incubation period 
cin be stated for our eases. With regard to those 
police conscripts who developed symptoms as early 
as the 20th and 80th days, it may be that they were 
peculiarly susceptible, for it has often been noticed 
that newcomers are more liable to develop beriberi 
than old residents. However, as 80 per cent. of 
these men first. showed symptoms between the 
66th and 70th days, we May take this period as 
the average ineubation period for healthy men 
doing open-air work on food of ordinary qualitv and 
quantity other than the rice, which to them Was a 
change from their native hand-milled rice, For 
institutions like asylums and Jails the ineubation 
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period has varied from 87 to 74 days—an average 


of 94 days, roughly speaking. 


(3) The Seasonal Incidence of Beriberi in Bangkok. 

In attempting to find out whether or not there 
was any definite seasonal variation in the incidence 
of this disease, I have been careful to collate not 
only as many cases as possible, but also to collate 
only such series of observations as were known to 
present a minimum of varying influences. The 
general conditions of the affected were also very 
similar if one excepts the Asylum for the Insane, 
where the cases arose amongst persons confined in 
an institution. As these latter cases amount to 
only 3:4 per cent. of the total 10,849 observed, the 
error, if any, must be negligible. In the series from 
the police, siriraj and naval hospitals, and from the 
Customs, the sufferers were all living under prac- 
tically the same conditions. The highest figures 
are to be found during the months of September, 
October or November. 

We have already shown that the incubation period 
of beriberi in Bangkok would appear to range on 
an average between 54 and 70 days. Take it roughly 
for argument at 60 days. This would mean, there- 
fore, that the active agent has been at work during 
a period of two months prior to the time when 
symptoms of the disease have become subjectively 
so marked as to lead the patient to report himself 
sick. Is it not an unwarrantable deduction to 
make, that, because rain is falling heavily while the 
majority of cases report sick, the cause is the atmo- 
spheric moisture? On a similar basis of incubation 
period the May rise corresponds to high atmo- 
spheric temperature, while the March rise is pre- 
ceded by lower temperatures during December, 
January and February than at any other period of 
the year. The main September rise is on a steadily 
falling mean temperature, while the fall in incidence 
during June and July is preceded by high tempera- 
ture. From these data I think that it may be 
granted that rainfall, as well as atmospherie tem- 
perature, are not predisposing causes so far as 
Bangkok goes. 

Do variations in food supply have any effect? 
What about rice ? 

During normal years the early crop of “ Kau 
Bau"' begins to be delivered in Dangkok during 
September and October, while the principal crop 
of " Kau Nak "' arrives at the mills about December. 
From January until August it might be argued that 
the rice milled from the heavy crop is steadily 
getting older, and that here may be an explanation 
of the beriberi rise during August, September and 
October. The fall from October might possibly be 
due to the supply of fresh “ Kau Bau." Why, 
however, should we have the rise of beriberi in- 
cidence in March, considering the fact that fresh 
rice from the principal crop has been on the market 
from January? It should be remembered, too, 
that all the fresh padi is not milled at once, but 
that milling goes on steadily for many months, the 
activity of the industry depending upon the amount 
of padi in hand and the demand in the markets of 
Siam and elsewhere for white rice. 
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lt would seem, then, that the seasonal rises are 
not dependent upon the rice-milling industry. 
What may be the cause or causes for such variations 
in beriberi incidence in Bangkok are still unknown, 
and further investigations are desirable in order to 
elucidate the mutter. 


(4) The Deuth-rate and Ages at Death from 
Beriberi in Bangkok. 

Hitherto no mention of deaths from beriberi has 
been made, for obvious reasons. From an epidemi- 
ological point of view, say, in trying to estimate 
seasonal incidence, the death-rate has no value. 
Not only does this vary from year to year, but also 
in the same year in different services and institu- 
tions. This is often due more to administrative 
measures than to differences in treatment of the 
cases. For example, in the Asylum for Insane and 
in the Hospital for Infectious Diseases we kept our 
cases till they recovered or died. In the navy and 
police the men were given leave in great numbers 
to go home, and so in the case of our asylum and 
hospital the death-rate far exceeded that of the 
navy and police. The number of men who died at 
home is unknown, those who died under our care 
have been recorded. As I have stated in a former 
report, the general figures give a death-rate of 
4'6 per cent., but this I stated was certainly too 
low a figure to be true. The returns from our 
various hospitals give a rate of 26 per cent., while 
those for the asylum range from 88 per cent. to 
78 per cent. of those affected. "We may take it, 
then, that the death-rate is varied and uncertain 
in Bangkok. As for the ages at which beriberi 
patients die in Bangkok, we are on more certain 
ground. During the last two and a half years, 
during which the Act for Registration of Births and 
Deaths has been in force, a total of 1,278 deaths 
have been reported as due to beriberi. Of these, 
91:2 per cent. were males and only 8:8 per cent. 
females. On grouping the deaths according to age 
periods, we find that only fourteen persons died of 
this disease at ages under 15 years, while from 
16 to 45 years 82:6 per cent. of the total deaths 
are recorded. 

As the deaths amongst the police and the naval 
men were also in young male adults, it will be 
scen that our experience tallies with that of neigh- 
bouring countries where beriberi is known to affect 
adult males especially. Infantile beriberi, such as 
has been lately described in Manila, has not been 
recognized as yet by medical men in Bangkok. 


(5) Beriberi from an Economic Aspect. 


Two of the most important results of modern 
sanitation are: (1) The reduction of the annual 
mortality from diseases which are now recognized 
as preventable, and also as a consequence of this 
reduction in death-rate ; (2) the greater prolongation 
of life. Where these results have taken place the 
financial gain has been enormous owing to the in- 
crease in the total years of labour, the greater 
efficiency of the workers, and the lessened expense 
in dealing with sickness. It is no wonder, then, 


that every government encourages any practical 
measure for the prevention of disease if only to 
save money. Siam has also taken her part in this 
work, but much more can yet be done. 

During the lust eleven years the figures at my 
disposal give a total of over 33,000 cases of beriberi 
in Bangkok alone. Many more cases have occurred 
in the army and in the ordinary civil population 
of which 1 have unfortunately no details, but on 
a very moderate estimate we may take it that 3,000 
‘cases of beriberi arise every year. Beriberi, as we 
know, tends to be a chronic disease except in severe 
cases, Where death may supervene early. Two, 
four, or even six months or more are quite common 
periods during which a sufferer is inefficient for duty. 
1f one allows that eaeh case was unable to work 
for only one month, then we have the enormous 
loss of three thousand months of labour or duty 
in these services during every year. In the eleven 
years under review we get u total of 33,000 months 
of invaliding, which is equal to a loss of one year's 
labour of 2,750 men. 

Further, if we grant that each of these young 
male adults can and does earn Ticals 20 per 
mensem, the direct financial loss in wages amounts 
to Ticals 60,000 per annum, or Ticals 660,000 for 
the total eleven years, which at the present rate 
of exchange is equal to £49,143. 

Nothing has been allowed for such administration 
charges as cost and upkeep of hospitals, salaries 
of doctors and attendants, medicines and medical 
comforts, &c. If we add a sum of Ticals 5 per head, 
which I know to be a fair amount, judging from 
the expenses of the hospitals under my charge, we 
have an additional sum of Ticals 165,000 to add 
to the 660,000, which produces a grand total of 
Ticals 825,000 for the eleven years. 

It will be remembered that I have not allowed 
for the army and those civilian cases which have 
not been treated in hospital, but if we take these 
to amount to 8,750 causes during the past eleven 
years (and this is not overestimated, considering the 
deaths reported during the past three years), and 
if we allow a loss of Ticals 20 per ense for labour, 
we then find that for the eleven years a total 
financial loss of one million ticala may be estimated 
to have taken place. As I have already shown that 
beriberi is a preventable disease, so far as our experi- 
enee goes, it is surely incumbent upon the Govern- 
ment to take the necessary steps not only to prevent 
this huge amount of sickness, this considerable 
death-rate, but also this enormous financial loss to 
the country. This can be done at a nominal cost. 


SiAM RICE AND ITS CHEMICAL COMPOSITION COMPARED 
WITH BURMA AND Inpno-CnINA RICES IN THEIR 
RELATION TO BERIBERI. 


It may be remembered that at the first Biennial 
Congress of the Far Eastern Association of Tropical 
Medicine held at Manila, Philippine Islands, during 
March 5 to 14, 1910, the following resolution was 
adopted :-— 

“ Resolved—That in the opinion of this Associa- 
tion sufficient evidence has now been produced in 
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support of the view that beriberi is associated with 
the continuous consumption of white (polished) rice 
as the staple article of diet, and the Association 
accordingly-desires to bring this matter to the notice 
of the various Governments concerned." 

The attention of His Siamese Majesty's Govern- 
ment was not only drawn to this resolution, but 
also a copy of Drs. Fraser and Stanton's pre- 
liminary report, dated 1909, on '' The Etiology of 
Beriberi,” was forwarded by the Government of 
the Straits Settlements. The result was, as I have 
already said in my introductory remarks, con- 
siderable excitement amongst the. rice-millers of 
Siam, The Siamese Government, too, was no less 
interested, for at p. 3 of the report referred to we 
find the following: '' From = epidemiological con- 
siderations and from experimental evidence it 
appears that Siam rice is considerably more potent 
in its beriberi-producing powers. than Rangoon 
rice.’ Again, on the same page, after giving the 
analysis of white rice (Siam) and white rice 
(Rangoon), Drs. Fraser and Stanton report that 
‘a comparison of these results shows that the only 
marked difference among the rices was in respect 
of fat, which was most abundant in the variety 
known as Rangoon, less abundant in parboiled rice, 
and still less abundant in Siam rice.” 

True it is that in their completed report on '' The 
Etiology of Beriberi '—'' Studies from the Institute 
for Medical Research, Federated Malay States,” 
No. 12—at p. 21 the authors make the following 
explanation: ‘‘ We should be glad if it could be 
made clear that in using these trade terms we do 
so merely as a convenience and with no intention 
to suggest that the padi produced in Indo-China 
or Siam is inferior to that produced elsewhere. 
Misapprehension has arisen in commercial circles 
as to the significance of these researches, and the 
matter has even been the subject of correspondence 
between the various Governments. 

'" At. the local Agri-Horticultural Exhibitions 
Padi Siam and Padi Rangoon grown locally are 
exhibited amongst a host of others. A certain 
grain in commerce has come to be associated with 
these names, and in our use of the terms we do 
not mean to suggest that they necessarily indicate 
the country of origin of the rices used in our 
experiments. ”’ 

In the absence of such an explanation, Drs. Fraser 
and Stanton need not be surprised at the matter 
being taken up so seriously by the Siamese Govern- 
ment. On August 15, 1910, on the initiative of the 
Minister of Lands and Agriculture, a meeting of the 
medical men of the country took place ‘‘ in order,” 
as the letter of invitation says, '' that they may have 
full opportunities for discussing the matter, and that 
any course of action which the ‘Vv consider advisable 
may be recommended." — Sixteen foreign medical 
men practising in Siam attended the meeting, and 
resolutions were passed confirming a scheme of 
investigation. In aecordance with these resolutions 
samples of rice were purchased in Siam by the 
Ministry of Agriculture, and in Hong Kong, Singa- 
pore, Saigon, and Java, with the assistance of the 
Consul for Siam in each of these places. Each of 
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these samples was numbered and a portion of each 
was sent for analysis to the following laboratories : — 

(1) The State Analytieal Laboratory, Antwerp. 

(2) The Institute of Agricultural Chemistry, 
Berne. 

(3) Steins Chemieal Laboratory, Copenhagen. 

(E) The Institute of Industrial Research, W ash- 
ington; and 

(9) The Laboratory 
Heulth, Bangkok. 

As different methods of analysis were probably 
employed in each of these laboratories, one 1s not 
surprised that there should be slight differences in 
the results. The results of analyses of these 
twenty-seven samples performed. by Dr. Rankin 
forwarded to of Lands and 


of the Medical Officer of 


were the Minister 
Agriculture on Oetober 4, 1911, but as no informa- 
tion beyond an identification number was given 


with regard to these rices, no general deductions 
could be drawn until this report was commenced, 
when the missing details were kindly supplied. 
The rices hail from three countries : Siam, Saigon 
(Indo-China), and Rangoon (Burma); 18 from 
Siam, 8 from Saigon, and 6 from Burma. The 
following are the results of analysis of each of these 
three groups, made by Dr. Rankin in the Labora- 
tory of the Medical Officer of Health, Bangkok :— 




















! 
ae : Phos- 
xen of Moisture | Proteids Fat eme. | Ash e rd 
— | | 
Zs | Siam 13:40 | 8 1:3. , 81:02 , 079 | 0:32 
EZ. Rangoon| 12:85 | 7:39 | 0:31 80:82 0°73 , O32 
ii | Saigon .. | 12:15 | 7:78 | 0:32! 80°96 | 0:65 | 0:26 
| 
Es Í Siam ..; 1105 | 7-04 | 0-22 | 78:53 039] 0-14 
E7- Rangoon! 11°72 6:59 0:30 | 7883 038 | 0°17 
Ez | Saigon... | 1160 | 765 | 025 79:42 | 0-48 | 0-20 
e \ 
-« | Siam | 1941 | T45 | O53 7949 052 | 0-22 
E. Rangoon | 12°33 1:04 0:25 | 79:87 0:49 | 0°23 
^E (Saigon. | 11-94 | T56 | 0:28 ' 7998 0°54 | 0-22 





From these figures it will be seen that, with regard 
to moisture, the maximum and minimum amounts 
are to be found in Siam rice; for proteids, Siam rice 
shows a maximum, while the minimum figure is 
shown by Rangoon rice; for fat, the maximum for 
Siam far exceeds that for Rangoon or Saigon, while 
for phosphorus an equal maximum is shown for 
Siam and Rangoon rices and a minimum for Siam 
rice. The means for these samples show that for 
proteids the order is Saigon, Siam, Rangoon; for fat, 
Siam, Saigon, Rangoon; and for phosphorus, Ran- 
goon, Stam and Saigon equal, although the differ- 
ence under this he: ding i is practically nil. 

On looking at these twenty-seven samples of rice, 
it is at once apparent to anyone who has had some 
experience of rice analysis and some knowledge of 
rice milling that such a comparison as I have just 
made is not a true one. In this group of samples 
one can easily detect that the degree of milling has 
not been uniform. 
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It appeared to me, therefore, that if any true 
comparison between the rices of these three 
countries were to be made, it would be necessary 
to compare equal exhibits—that is, in this case rices 
egually milled. 

In order to avoid any chance of error or of bias 
upon my own part, I invoked the aid of two 
European rice experts. They were asked to separate 
out all the rices which to them seemed to be equally 
polished for export. 

The average results of analysis have been caleu- 
lated, and the figures are as follows :— 


COMPARISON OF SAMPLES OF RICE FROM SIAM, 
RANGOON, AND SAIGON, MILLED AND POLISHED 
APPARENTLY TO THE SAME DEGREE. 


(Analysis by Dr. Rankin in the laboratory of the 
Medical Officer of Health, Bangkok.) 
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0:48 


7°41 





| 
Averages of; 1244 | 0°38 79-33 

ten samples, ; | 
Nos. 1--10, | | | 
of Siam rice : | 
purchased in ' 
Hong Kong 
and in Singa- | | 


0°21 
| 








pore | | 
Averages of 1222 | 
four sam- | 


| 
j | 
| 
| | 
0-99 | 80318 | 0:43 | 0-20 
Nos. | | 


| 6:88 
ples, 
12, 18, 14. | 
and 15, of | 
Burma rice | 
for export to ' | 
China, Eu-, | | | 
| 





Averages of| 11:81 1:69 0:49 | 0:21 


twosamples, | 

Nos. 18 and | | 

19, of Saigon | | 

rice for ex- 

porttoJapan | | | 

and Europe | | 
l i | 
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From this table it will be seen that the three 
kinds of rice very closely approach one another in 
chemical composition when they have been milled 
to an equal degree, but that fat predominates in 
Siam rice. 

It is apparent then that our results do not tally 
with those of Doctors Fraser and Stanton, who 
found that fat ‘‘ was most abundant in the variety 
known as Rangoon, less abundant in parboiled rice, 
and still less abundant in Siam rice.’’ 

It may be that they compared a somewhat under- 
milled Rangoon rice with a highly milled Siam rice, 
and so got such higher figures for fat as well as for 
phosphorus. That such a hypothesis is tenable 's 
shown by Dr. Rankin’s analysis of sample 16, which 
our rice experts tell us is the ordinary ‘‘ Straits and 
India quality ’’ of Rangoon rice. 


0:30 80°17 
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Carbo- 


Description | Moisture| Proteid | Fat I hydrátaš Ash | P305 
! hd 











— eee 
Rangoon rice; 14°18 T:3 0°63 | 77°15 0°74 | 0°33 
Fraser and | 
tanton) | 
Rangoon rice, 12:05 1:8 0:31 79°61 | 0:73 , 032 
ordinary | 
traits and 
India qual- | 
ity) (Rankin) | 
| 





With the exception of the figures for '' fat '' and 
'* moisture,'' these two samples seem to be identical. 
As our sample No. 16 was purchased in Rangoon, 
and as a delay of some months was incurred before 
it was analysed in our laboratory, it is natural to 
expect that the moisture would be somewhat less 
than that found in a fresh sample obtained in the 
Federated Malay States or in the Straits Settle- 
ments. As for the difference in the amount of fat, 
we agree with Doctors Fraser and Stanton that its 
estimation is ‘‘ an extremely tedious process,” and 
therefore subject to varied interpretation by different 
workers. We may conclude, then, that the samples 
submitted to us by the Ministry of Agriculture show 
that Siam rice contains more fat than the product 
of either Burmah or Indo-China. In two samples 
of Rangoon rice which are evidently undermilled, 
the percentage of P,O, is 0:27 and 0:82 respectively. 
In samples of Siam rice which have been similarly 
undermilled we find the following proportions of 
P,0,:— 




















Per- 
Description Method of milling , centage of 
| P404 
| 
Asylum No. IV ... | Steam-milled by Borneo Co. | 0°42 
» No, III = es ii | 0:38 
Ministry of Agriculture n » Qwang Heng 0:32 
No. 24 Seng | 
Ministry of Agriculture | Steam-milled by Tai Heng | 0:31 
o. 22 Sing 
Ministry of Agriculture | Steam-milled by Nguan Tai 0 31 
No. 21 | 


Seng 
Steam-milled by Markwald | 0-30 


Sample sent to 
and Co. 


laboratory | . 
| 





Average percentage 0:846 





Further, as many of our hand-milled rices contain 
0:54 per cent. of phosphorus pentoxide, it will be at 
once evident that Siam rice per se is no more 
deficient in phosphorus than Rangoon rice. The 
matter of the phosphorus content of a rice is im- 
portant in its relation to beriberi, and later on I 
shall show that our experience tends to confirm the 
statement made by Fraser and Stanton that '' the 
estimation in terms of phosphorus pentoxide of the 
total phosphorus content of a given rice may be 
used as an indicator of the extent to which such a 
rice has been milled and polished, and therefore of 
its beriberi producing power when forming the 
staple of a diet in man.” In our opinion, the only 
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difference is in the degree of milling to which the 
two rices have been subjected. Milled equally, there 
is nothing to choose between them. Our interpreta- 
tion is that there is a difference in the degree of 
milling, and that Siam rice can be milled to contain 
as much phosphorus as the less milled Straits and 
India quality of Rangoon rice. In Fraser and 
Stanton’s only experiment with Rangoon rice the 
percentage of P,O, amounted to 0°33. No Siam 
rice containing more than 0°26 per cent. of P,O, is 
mentioned as having been used by them. 

From our many experiences of Siam rice as a pro- 
phylaetie in man which have already been fully 
detailed, it must be evident that when sufficiently 
undermilled Siam rice is as potent in preventing as 
it is potent in causing beriberi when it is highly 
polished. 

Finally, in neither the preliminary nor in the 
completed report can I find that Fraser and Stanton 
have brought forward any evidence to prove that 
“from epidemiological considerations Siam rice is 
considerably more potent in its beriberi-producing 
powers than Rangoon rice." On the other hand, 
our epidemiological evidence of the preventive 
powers of Siam rice is fairly complete. _ 

Doubtless Doctors Fraser and Stanton will con- 
sider that I have taken up their use of the term 
'" Siam rice’ too seriously, considering the fact 
that from their own explanation they do not really 
mean that such rice has actually come from Siam. 
The rice millers of Siam, however, feel that their 
produce has been discredited. 

In our opinion it would be better to mention no 
names, but to keep to the real test as to whether a 
rice is overmilled or undermilled. By so doing 
there will be less chance of offending national 
sensitiveness. 


Tue WHITE-POLISHED-Rick THEORY OF THE ETIOLOGY 
OF BERIBERI AND THE VALUE OF THE PHOSPHORUS 
CONTENT AS AN INDICATOR OF THE DEGREE OF 
MILLING AND OF THE  DERIBERI-PRODUCING 
POWERS OF A GIVEN RICE. 


In the preceding chapter I have already quoted 
the resolution adopted by the Far Eastern Asso- 
ciation of Tropical Medicine at Manilla in 1910. 
Additional emphasis has been given to this resolu- 
tion by the members of the same association at the 
Second Biennial Congress, which was held at Hong- 
kong from January 20 to January 27, 1912, when 
the following was resolved :— 

“That the accuracy of the opinion of this Asso- 
ciation, recorded in 1910, has received further and 
more complete confirmation by investigators in 
Japan, China, Freneh Indo-China, the Philippine 
Islands, Siain, Netherlands India, the Straits Settle- 
ments and the Federated Malay States, namely, 
that beriberi is associated with the continuous con- 
sumption of white (polished) rice as the staple article 
of diet. It is therefore again desirous to bring this 
opinion to the notice of the various Governments 
concerned and to recommend international action.’’ 

With such a weight of international opinion behind 
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it, a resolution of this nature cannot be: ignored. 
Before discussing the evidence in its favour from 
Siam, I think it well to clear away certain miscon- 
ceptions which have arisen in Bangkok with refer- 
ence to these resolutions. BER 
What is really meant by the resolution is that 
under certain conditions beriberi affects many of 
those who consume this form of rice as the staple 
artiele of diet. In my own mind, these favouring 


conditions are principally sameness of diet, asso- 


ciated with a deficiency of such articles of food as 
supply the nourishing properties which have been 
lost in the process of polishing or overmilling of the 
white rice. Such riee would appear to be perfectly 
harmless provided the consumer can afford to 
augment his diet with plenty of accessories by 
whieh the deficiency is made up. 

The evidence from Siam in favour of this theory 
has already been detailed, but it will be advantage- 
ous to give here a résumé of the evidence, and in 
order to avoid unnecessary repetition to give also 
data with regard to the phosphorus content of the 
rices used. 

Take first the experience in the Asylum for the 
Insane as shown in Chart I and Table IV with a 
daily average of 200 inmates. Although only three 
years are shown during which white rice was con- 
sumed, it should be remembered that the same rice 
had been eaten for many years before this, and that 
beriberi had prevailed ever since its use was com- 
menced. What the phosphorus content of this rice 
was formerly we had no means of knowing, but 
when it was analysed by us it was found to contain 
0:25 per cent. of P,O,. As Table I shows that 
polished Siam rice may contain anything from 0°14 
to 0°26 per cent., we may take it that 0°25 per cent. 
was rather a high average, and yet beriberi was a 
positive curse. When parboiled rice containing 
0°55 per cent. of P,O, was commenced in February, 
1909, the disease disappeared and continued in 
abeyance during the four and a half months in which 
it was consumed. Hand-milled rice was next tried, 
and was so undermilled as to contain 0°39 per cent. 
of P,O,, and beriberi still kept away during the 
twelve months of its trial. Then started the trials 
with undermilled rice prepared in the Borneo 
Company's steam mill. Sample No. 1, containing 
0°27 per cent. P,O,, was followed in about six weeks 
by three cases of beriberi; sample No. 2, with 0°33 
per cent. P,O,, did not prevent the disease; and on 
sample No. 3, containing 0°38 per cent. P,O,, two 
cases of beriberi were detected. It was not 
attempted to prove whether the last sample would 
have been sufficiently undermilled to prevent the 
disease, but sample No. 4, containing 0°42 per cent. 
P,O,. was supplied from October 8. Four cases 
developed upon this rice, but as I have already said, 
they developed in patients in poor health, and the 
chances are that they were slowly developing cases, 
the result of the use of samples 1 and 2. Anyhow. 
for eight months no more beriberi occurred on this 
asylum No. 4 rice containing 0°42 per cent. P,O.. 
On the failure of the Borneo Company to supply 
any more of this rice, the best garden rice was used 
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containing 0°25 per cent. P,0,, and seventy-four 
days later the disease again broke out. On the 
addition of ‘‘ polishings,’’ and later on by the sub- 
stitution of undermilled rice prepared by hand and 
containing 0°4 per cent. P,O,, beriberi was again 
checked, and has remained in abeyance for six 
months up to date. 

. The epidemic at the Police School developed on 
ordinary white polished rice which was not analysed, 
but which, it may be presumed, did not contain 
any more than 0:26 per cent. P,O,, like other white 
polished rices since analysed. Since undermilled 
rice was substituted there have been only ten cases 
of beriberi in this institution, with a daily average 
of from 300 to 800 men. The rice has generally 
contained 0:4 per cent. P,O,. 

At the Customs Barracks, with a daily average 
of 200 men, beriberi persisted upon white polished 
rice, but ceased on the men being entirely supplied 
with Asylum No. 4 rice, which contained 0°42 per 
cent. P,O,. On the resumption of white polished 
rice beriberi returned, and continues to be present 
on this rice. 

In Minburi Gaol during the past four years fresh 
hand-milled rice has been continuously consumed, 
and only one case has been reported. The rice has 
been analysed on two occasions, when it was found 
to contain 0°29 per cent. and 0°30 per cent. P,O,. 
Here the daily average number of prisoners is 80. 

In Tanyaburi Gaol, with a daily average of 147 
prisoners, where also hand-milled rice is used, two 
cases have developed during the last four years. 
Here the phosphorus pentoxide has been found to 
range between 0°34 per cent. and 0°54 per cent. 

In Pratoomtani Gaol, during three and a half 
years on hand-milled rice, six cases of beriberi are 
reported on a daily average of 50 prisoners. The 
phosphorus content for this rice is equal to 0°37 
per cent. P,O,. In September, 1911, as I have 
already shown, white polished rice had to be sup- 
plied owing to the lack of padi in the local market, 
with the result that beriberi developed. This rice 
was found to contain only 0°20 per cent. P,O,. 

In Nontaburi Gaol, while the usual white polished 
rice of the Bangkok market was in use, fifty-nine 
cases of beriberi were reported during a period of a 
little under three years. When hand-milled rice 
containing on an average 0°37 per cent. P,O, was 
supplied, only one case developed during one year. 
Here the daily average is 190 prisoners. 

In Paklat Gaol, with a daily average of 80 
prisoners on hand-milled rice containing 0°36 per 
cent. to 0'44 per cent. P,O,, no case occurred during 
the three and a half years in which only this rice 
was used. When white polished rice from Bangkok 
was supplied in September, 1911, beriberi appeared 
for the first time in this gaol. 

In Paknam Gaol white polished rice was in use 
during one year, when seven cases occurred. During 
the following three years on hand-milled rice con- 
taining 0:4 per cent. to 0:42 per cent. P,O,, beri- 
beri had disappeared entirely. The daily average of 
prisoners is here 217. 

In the Bangkok Prison only five cases are reported 
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to have arisen in the gaol during the past five years. 
The rice is milled by hand in the prison, and contains 
as a rule 0:48 per cent. P,O,. The daily average of 
prisoners is here 1,819. _ l 

In the Bangkok Central Gaol, where also the rice 
is prepared by hand and contains on an average 0'42 
per cent. of P,O,, no case has arisen during the five 
years for which records are available, on a daily 
uverage of 1,500 prisoners. 

Why only one case of beriberi was noted in 
Minburi Gaol during four years on a rice containing 
no more than 0:29 to 0:80 per cent. P,O, I am not 
prepared to say. I have no data to show that the 
diet in this gaol has been uniformly richer and more 
varied than in the other gaols. That the Minburi 
rice is more milled than the other gaol rices is shown 
by its appearance and by the lesser quantity of its 
phosphorus content, but as we have as yet no means 
of separating out the '' protective substances,” it 
would be futile to speculate further on this matter. 

However, to sum up, I think that one must grant 
that our experience in Siam corroborates that of 
Fraser and Stanton and of many other workers in 
their condemnation of a white (polished) rice diet 
as a staple, and further, that the amount of phos- 
phorus calculated as P,O, is a good working guide 
as to the beriberi-producing properties of a rice. 
Finally, our average figure of 0°4 per cent. P,O, as 
a safe percentage may be taken as further evidence 
in favour of Fraser and Stanton’s conclusion as 
follows: ‘‘In the examination of a large number 
of rices, none were found associated with human 
beriberi or polyneuritis in fowls which yielded a 
phosphorus pentoxide content of 0°4 per cent. or 
over, as estimated on the undried material.’’ A 
similar figure has been reached independently by 
Dr. Aron, of Manila, as a result of a series of 
experiments conducted upon chickens. 


BERIBERI AND LEGISLATION. 


When medical science has shown that a disease 
can and may be prevented, it is natural that the 
Government of every country in which such a 
disease is prevalent should desire to give effect to 
preventive measures by means of legislation. That 
beriberi can be prevented has been definitely shown 
in the foregoing pages, but that our knowledge of 
the disease is sufficiently complete to warrant logis- 
lation is a question which many may not yet be 
willing to answer in the affirmative. 

At the Second Biennial Congress of the Far 
Eastern Association of Tropical Medicine at Hong- 
kong in January, 1912, a paper was read by 
Dr. Victor G. Heiser, Director of the Bureau of 
Health for the Philippine Islands. This paper is 
entitled ‘‘ Beriberi: With a Suggestion for Govern- 
ment Aid in its Eradication.” 

Dr. Heiser is peculiarly competent to speak on 
this subject because it was owing principally to his 
advice, as a result of the evidence produced at the 
First Biennial Congress of the above-mentioned 
Association at Manila in March, 1910, that the 
Government of the Philippine Islands issued a 
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General Order forbidding the use of white polished 
rice in all Government institutions. The result of 
this Order is given by Dr. Heiser in the paper 
referred to, where he says: '' In spite of the remark- 
able success in reducing the number of beriberi 
cases that occurred in the military and civil estab- 
lishments in the Philippines soon after the use of 
undermiled rice was made compulsory, it early 
became apparent that only by the most urgent 
insistence could its continuous use in even such 
cireles be brought about. Since it had 
been so difficult to bring about the use of unpolished 
rice among persons for whom the Government 
furnished the rations, and whom it was possible to 
reach so directly by education, it was apparent that 
at best the adoption of unpolished rice by the masses 
would necessarily be slow."' 

In the Straits Settlements and the Federated 
Malay States excellent results have been experi- 
enced in all the Government institutions such as 
gaols, hospitals, asylums, &c., in which parboiled 
rice has alone been supplied. These experiences 
tally with our results in Siam in those institutions 
where we have been able to fully control the kind 
of rice consumed. 

The position is entirely altered when we come to 
deal with the general public. Are we to wait until 
the people have been educated to understand the 
value of unpolished rice as a prophylactic against 
beriberi, or should the Government step in and try 
to force the pace by means of legislation ? 

Granted that legislation is advisable, upon what 
scientific basis is the law to be drafted? In the 
present state of our knowledge of the disease the 
only possible basis is that of the ‘‘ polished rice ” 
theory. If they accept this view, legislators must 
next define clearly what is meant according to the 
meaning of the law by the term “‘ polished rice.” 
As Dr. Heiser says, ‘‘In the first place, in order 
that there might be a standard as to what con- 
stituted polished or unpolished, or overmilled or 
undermilled rice, Dr. Aron, of the College of 
Medicine and Surgery of the University of the 
Philippines, undertook a series of experiments on 
chickens, as a result of which he came to the con- 
clusion that any rice which contained 0°4 or 1 per 
cent. of phosphorus pentoxide or more might be 
regarded as undermilled rice, and therefore safe as 
a staple article of diet, and that any rice that con- 
tained less than this percentage of phosphorus 
pentoxide should be regarded as overmilled rice. 
and therefore unsafe as a staple article of diet.” 

On the same point I have already quoted Fraser 
and Stanton, who state that '' In the examination 
of a large number of rices, none were found asso- 
ciated with human beriberi or polyneuritis in fowls 
which yielded a phosphorus pentoxide content of 
O-4 per cent., as estimated on the undried 
material." Valuable as these findings are from 
Manila and Kuala Lumpur, it should be clearly 
noted that they are based chiefly upon experiments 
upon fowls. 

Let it be remembered, too, that the fowls ex- 
perimented upon were given nothing but water and 
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the riee under trial. How different are these condi- 
tions from those under which human beings develop 
beriberi! We know definitely the actual amounte 
of the different elements supplied to the fowls under 
observation, but in the case of human beings we are 
in the dark unless we carry out & complete series of 
analyses of the foodstuffs. 

I grant that the experiments upon fowls prove 
that polyneuritis remains in abeyance so long as 
the rice contains 0:4 per cent. or over of phosphorus 
pentoxide, but it must be noted that this rice com- 
prises the sole food of the fowl. Upon this basis 
one could legislate for fowls, but can we apply the 
same standard to human beings? It surely seems 
premature to do so, and I would advise caution 
until we know more about the percentage of phos- 
phorus pentoxide as an indicator of the beriberi 
producing powers of a rice in man. 

I have given a considerable amount of evidence 
which tends to corroborate not only the polished 
rice theory, but also the actual standard of phos- 
phorus pentoxide which has been fixed. I have 
said nothing about our experiments upon fowls— 
the results of which were the same as those of other 
observers, but I would lay stress upon the fact that 
all our results are based on observations upon 
human beings only. It has been shown that the 
amount of phosphorus pentoxide is a good working 
guide to the beriberi producing properties of & rice, 
and that the average percentage for a safe rice in 
our experience is 0°4 per cent. Minburi Gaol rice 
contained only 0:29 to 0°30 per cent. P,O,, and yet 
there was no beriberi. It may well happen that 
further observations in other countries may give an 
equally low content of P,O, in a rice which does 
not produce beriberi. If other observers confirm 
our results of observations on human beings, then 
the standard of 0'4 per cent. P,O, will be of far 
greater value than if determined upon fowls alone, 
and legislators will be able to work upon a surer 
basis. 

But as the amount of phosphorus present in a 
rice is only an indicator as to its beriberi preventing 
property, and as it has been definitely proven by 
Fraser and Stanton and others that phosphorus 
itself is not the protective substance, would it not 
be safer to wait until the real protective substance 
has been identified and separated before attempting 
to lay down a standard satisfactory to legislators 
and to commercial men? 

Fraser and Stanton have narrowed the search 
down to substances which are soluble in 0:8 per 
cent. hydrochloric acid, in 91 per cent. acidulated 
aleohol, and which, exclusive of dextrose, do not 
amount to more than 1 per cent. of the original 
grain. Funk, in the Journal of Physiology, 1911, 
No. 43, page 395, states that the protective sub- 
stance is present only in minute amount, probably 
not more than 0:1 grm. per kilo of rice, that it is 
an organic basis, and that he has prepared a crystal- 
line nitrate from it. His investigations are not yet 
completed, but enough has been said to show that 
we may hope for an early solution of the etiology of 
beriberi. 
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_ My own view is that in rice-producing countries 
legislation against polished rice is a practical im- 
possibility. One might as well plead for legislation 
in bread-eating countries on behalf of ‘* standard 
bread.’’ Polished rice is éaten largely in the former 
and white bread in the latter countries with im- 
punity, and yet in the Philippines a tax on polished 
rice has been proposed. The administrative diffi- 
culties are so great that for Siam, anyhow, I would 
not advise legislation. Let the Siamese Govern- 
ment encourage the use of undermilled rice by 
every possible means, and preferably by a general 
order (as in the Philippines) forbidding the use in 
Government services and institutions of rice con- 
taining less than 0°4 per cent. phosphorus pentoxide. 
The educative effect of such an order would in time 
prove of great value, and the Government would 
not be bound down by legislation which might 
possibly require to be repealed or amended in the 
light of further research. a 

In the meantime, while the amount of P,O, is our 
only working standard, I would plead for a common 
method of analysis if any comparisons are to be 
made between the results of different observers, 
and more especially if any administrative action is 
to be taken on this basis, while differences in 
results may be found even in the work of able 
chemists. | 


THE POSITION or SIAM RICE WITH RESPECT TO BERI- 
BERI LEGISLATION. 


The composition of Siam rice has been already 
fully considered, especially with reference to the 
statements of Fraser and Stanton, with regard to 
its potency as a beriberi-producing agent. We have 
shown that the term '' Siam rice’’ was used by 
these authors to indicate a highly polished grain of 
a special character, and we have further shown that 
when equal comparisons are made with Rangoon 
and Saigon rice our local product compares very 
favourably with these rices, and should be just as 
efficient as a prophylactic agent. We have also 
shown that the rice mills of Bangkok can easily 
prepare from Siam padi a rice which fulfils the 
standard of 0°4 per cent. P,O;; and may therefore 
be considered safe. This rice can be prepared on a 
commercial basis in Bangkok without the least 
difficulty, provided there be a demand for it. This 
is the opinion expressed to me by every rice miller 
whom I have consulted on the matter. Further, 
our own experience of our asylum rice has been 
amply confirmed by Dr. H. J. Gibbs, the Medical 
Superintendent of the Singapore Lunatie Asylum. 
In the Transactions of the Society of Tropical 
Medicine and Hygiene, vol. v, No. 2, we find in a 
paper by Dr. Gibbs the following note—Note 11: 
* In December, 1910, at the suggestion of Dr. 
Highet, of Bangkok, and with his assistance, a 
supply of undermilled partially polished Siam rice 
was obtained. This variety is free from the objec- 
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tionable odour of parboiled rice, is therefore con- 
siderably more palatable, and no bad results have 
followed its use.” 

It will be seen, therefore, that the alarm of our 
local rice millers on the reception of the copy of 
Fraser and Stanton’s provisional pamphlet from the 
Straits Government was altogether unnecessary. 

As I have always said, Siam rice has nothing to 
fear in competition with the rice of any other 
country, and no matter how legislation against beri- 
beri is drafted, Siam rice can meet any requirements 
which deal equally with the rice of other countries. 


CONCLUSIONS. 


From the data supplied, one is amply justified in 
coming to the following conclusions : — 

(1) That beriberi as a cause of sickness and death, 
not only in Bangkok, but also in other parts of 
Siam, is a disease of such importance as to call for 
the serious attention of His Majesty's Government. 

(2) That we are convinced of the correctness as 
a working basis of the theory that beriberi is asso- 
ciated with the continued consumption of white 
(polished) rice as a staple diet in man, provided 
certain other supplemental and necessary ingre- 
dients of diet are consumed in insufficient quantity. 

(8) That we agree with other investigators that 
the amount of phosphorus in a given rice is a good 
indicator of its beriberi-producing properties, and 
that a rice which contains less than 0°4 per cent. 
of phosphorus pentoxide is likely to cause beriberi 
under the conditions described in conclusion 2. 

(4) That Siam rice compares most favourably with 
the rice of neighbouring countries, and when not 
milled beyond the standard of phosphorus pentoxide 
already mentioned is as excellent a prophylactic 
against beriberi as the rice of any other country. 

(5) That a beriberi-preventing rice can readily be 
prepared from Siam padi either by hand-mill or 
steam-mill, and that the padi need not be previously 
parboiled. 

(6) That the incubation period of beriberi in Siam 
is roughly sixty days. 

(7) That there is a definite seasonal incidence of 
the disease in Bangkok, with a maximum rise during 
September, and two secondary rises, one in March 
and one in May, and that the cause of these varia- 
tions is not apparent. 

(8) That the deaths from beriberi are mostly 


amongst young adult males, 82°6 per cent. being 


at ages ranging from 16 to 45 years, but why is not 
yet known. | 

(9) That beriberi costs the Government at least 
sixty thousand ticals per annum, and that a modest 
estimate gives for the past eleven years a total 
financial loss of one million ticals. | 

(10) That our knowledge of the ultimate sub- 
stance in unpolished rice which prevents beriberi 
is still insufficient to guide legislators in framing an 
Anti-beriberi Law. 

(11) That the rice millers of. Siam.can await any 
such legislation without fear of damage to their 
trade.” | 
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RETURN OF DISEASES AND DEATHS IN 1910 amonNast EUROPEANS IN THE HOSPITALS IN 


GENERAL DISEASES. 


Alcoholism 

Ansmia 

Anthrax 

Beriberi 
Bilharziosis 
Blackwater Fever 
Chicken-pox 
Cholera 

Choleraic Diarrhea 


Congenital Malformation 


Debility à 
Delirium Tremens 
Dengue... 
Diabetes Mellitus - 
Diabetes Insipidus 
Diphtheria 
Dysentery .. 
Enteric Fever 
Erysipelas .. 
Febricula .. 
Filariasis .. 
Gonorrhea 
Gout ; 
Hydrophobia 
Influenza .. 
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Leprosy .. 
(a) Nodular i 
(b) Anæsthetic .. 
(c) Mixed 
Malarial Fever— 
(a) Intermittent 


Quotidian .. 

Tertian í 
Quartan .. - 
Irregular .. T 


Type undiagnosed 


(b) Remittent .. 
(c) Pernicious .. 


(d) Malarial Cacheria, 


Malta Fever 

Measles 

Mumps .. i 

New Growths— .. 
Non-malignant 
Malignant 

Old Age 

Other Diseases 

Pellagra .. 

Plague 

Pysemia 

Rachitis T 

Rheumatic Fever 

Rheumatism ; 

Rheumatoid Arthritis 

Bcarlet Fever 

Scurvy 

Septiceemia : 

Sleeping Sickness 
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Small-pox .. 
Syphilis 

(a) Primary... 

Wi Secondary .. 

Tertiary 

(d) Congenital . 
Tetanus 
Trypanosoma Fever 
Tubercle— 
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a Tuberculosis of alenda 
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GENERAL DisBasEs—continued. 
(d) Tabes Mesenterica T is 
(e) Tuberculous Disease of Bones 
Other Tubercular Diseases 
Varicella .. , . , 
Whooping Cough ae 
Yaws ; 
Yellow Fever 


LOCAL DISEASES. 


Diseases of the— 
Cellular Tissue M 
Circulatory System  .. 
(a) Valvular Disease of Heart 
(b) Other Diseases .. 
Digestive System — 
(a) Diarrhoa i 
(b) Hill Diarrhea .. 
(c) Hepatitis asi 
Congestion of Liver 
(d) Abscess of Liver 
(e) Tropical Liver .. 
(f) Jaundice, Catarrhal 
e Cirrhosis of Liver 
) Acute Yellow AL 
ti Sprue  .. : 
(jJ) Other Diseases .. 
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Eye ae 
Generative System— - 
Male Organs 
Female Organs 
Lymphatic System 
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Nervous System 
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kin— . 2 
a) Scabies 3 
b) Ringworm ; 
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Urinary System ks 
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a) Siriasis (Heatstroke) ' 
b) Sunstroke (Heat FIORUNIOB) 
(c) Other Injuries  .. vs 
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Oxyuris vermicularis . 


Dochmius duodenalis, or Ankylostoma duo- 


denale A 
Filaria medinensis (Guinea- worm) 
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(12) That although legislation against white 
polished rice be somewhat premature, much good 
might be done if the use of this kind of rice were 
prohibited in all Government services and institu- 
tions, and only undermilled rice containing at least 
O:4 per cent. of phosphorus pentoxide were per- 
mitted. 

This is already done in Bangkok and Muang 
Gaols, in the Police School, the Police Hospital, 
the Asylum for the Insane, the Hospital for Infec- 
tious Diseases, and in the reformatory and police- 
station at Koh Si Chang. Practically the whole of 
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the Provincial Gendarmery subsists upon under- 
milled rice with almost total absence of beriberi 
amongst nearly 9,000 men. Were the Army and 
Navy* to follow suit beriberi cases in Bangkok 
would fall to a very small figure, and in time the 
force of education would come into play in further 
lessening the death-roll from this, which has been 
proven to be a preventible disease. 


* Since writing the above, I have been officially informed 
that the Naval Department has substituted hand-milled for 
white polished rice. 
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MEDICAL REPORT FOR THE YEAR 1910. 


By EDWARD C. LONG, 
Principal Medical Officer. 


POPULATION AND VITAL STATISTICS. 


In the absence of any registration of births and 
deaths no trustworthy information is available. 

A census of the Maseru Reserve was made to- 
wards the end of 1909 and each individual supplied 
with a census paper with instructions for the head 
of each household to return the same in the event 
of any death occurring. Information concerning 
births was also sought. There being no law to 
enforce the observance of these instructions, very 
little useful information was obtained, only a few 
papers having been returned. The system is, how- 
ever, capable of development and if made com- 
pulsory some vital statistics would be available 
from limited areas, and such areas could be ex- 
tended from year to year. 


GENERAL HEALTH. 


The general health of the Territory has been 
good. There have been no epidemics of import- 
ance. There was no small-pox and only a few 
sporadic cases of chicken-pox. 

Infantile diarrhcea was less prevalent than usual, 
but there were the usual number of bronchial affec- 
tions in the winter months. These two diseases 
are responsible for most of the deaths amongst 
children. 

Syphilis still figures largely in the nosological 








* The portion of this Report dealing with Leprosy has already 
appeared in these pages. —E»p. 


return, forming nearly 10 per cent. of the out- 
patiente. The natives seek advice for this com- 
plaint much earlier than was the case some years 
ago, with the result that the type of case which 
comes under our notice is much less severe than 
we were formerly accustomed to treat. ''0606 " 
has not yet been tried, as it is difficult to induce 
syphilitic patients to submit to hospital treatment. 

A considerable number of cancer cases were seen 
during the year. They formed 1 per cent. of the 
total admissions to hospital. "Unfortunately the 
majority of cases were too advanced to admit of 
operation. 

I do not think that cancer is increasing in the 
Territory, but we see more cases owing to the greater 
readiness of the people to avail themselves of 
hospital treatment. Comparatively few vaccina- 
tions were performed, as the continued absence of 
small-pox makes the people less ready to avail 
themselves of this preventive measure. 

Tuberculosis is still common, but is not, I think, 
spreading to any extent. As noted in previous 
reports, the majority of cases are those in which 
the glands are affected. A few cases of miner’s 
phthisis have been received in hospital. 

There have not been many cases of scurvy. In 
former years we used to receive a good many cases 
of scurvy from the mines, now they are extremely 
rare. 

Enteric fever has been less common than usual; 
and the imported cases are few in number. 
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Colonial Medical Reports.—No. 22.—Gambia. 


MEDICAL REPORT FOR THE YEAR 1910. 


By T. HOOD, 
Senior Medical Officer. 


GENERAL REMARKS. 


THE general health of the inhabitants of the 
Colony and Protectorate has been gcod. Record 
crops of ground nuts have been disposed of at 
remunerative prices, with the result that the people 
seemed well able to provide themselves with the 
necessaries of life. 


GENERAL DISEASES. 


Diseases of the digestive organs are prevalent 
throughout the year, due most probably to bad cook- 
ing and the want of variety in foodstuffs. 

In the Harmattan diseases of the respiratory 
system are prevalent, owing to dust irritation and 
partly to the rather large diurnal variation of tem- 
perature. The many cases of conjunctivitis that are 
seen occur mostly at the height of the Harmattan. 
The aboriginal natives, especially the Jolas and 
Sererais, are not given to bodily cleanliness, and in 
consequence suffer a great deal from scabies and 


other skin troubles. In the rains rheumatism, seldom . 


iu & very acute form, is a disease of common 
occurrence. 


^ COMMUNICABLE DISEASES. 


Insect-borne diseases, except malaria, do not appear 
to be so prevalent as one would expect, and the 
natives of the place regard somewhat lightly an 
attack of fever. | 

Fortunately, although yellow fever is said to be 
endemic, no suspicion of such a case has occurred in 
the Gambia during the past four years; this is some- 
what remarkable, considering that the stegomyia is 
the most numerous of all mosquitoes in Bathurst. 

As regards trypanosomiasis it is impossible to 
make any definite statement at present beyond that 
cases are found occasionally in the Protectorate, and 
that the Glossina palpalis and Glossina morsttans are 
very prevalent all along the banks of the river and its 
tributaries. I attach hereto a very interesting report 
on sleeping sickness in the Gambia by Dr. Hopkinson, 
D.S.O., the Protectorate Medical Officer.” 

The Colony has been free from all infectious 
diseases this year, except for a mild outbreak of small- 
pox that occurred amongst the West African Frontier 
Force in the Protectorate at the Cape St. Mary Camp. 
Three Frontier soldiers and & groom were attacked, 
but fortunately the disease did not spread and the 
patients all recovered. 

Helminthic diseases are not uncommon amongst 
the native population. Bilharzia hematobia has been 
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* This has already appeared in our pages. 


looked forbut never found. The most prevailing nema- 
tode is the Ascaris lumbricoides, and one can hardly be 
surprised at this when one considers the insanitary 
conditions in which native food supplies are allowed 
to lie about, and the careless manner in which such are 
so often prépared. Ankylostomiasis in an advanced 
degree is apparently rare; the people in the Gambia 
for eight months in the year live in a fairly dry 
atmosphere, and the native hut, being made of a 
coarsely platted bamboo, is by no means dark or 
damp. The few cases in which ankylostome eggs 
have been seen have been found accidentally. Occa- 
sionally a case of guinea-worm is seen in this Colony, 
but such patients as & rule have come recently from 
lower down the coast. Of the cestodes the Tenia 
solium is fairly common, and it is remarkable that 
not more cases of this infection are seen in the 
medical department, as pigs are reared in compounds 
close to human habitation, and under conditions so 
favourable to the propagation of tape-worm. The 
new Publie Health Ordinance will prohibit the keep- 
ing of swine in Bathurst. 

Tenia mediocanellata is apparently rare in the 
Gambia, although cattle are reared in large numbers. 
In the market carcases are examined daily by & 
Medical Officer, but none has been found infected 
with a cysticercus during 1910. No patient with 
hydatids has been under treatment in recent years. 


EUROPEAN OFFICIALS. 


The health of European officials has been extremely 
good during the year. Of the 19 placed on the sick 


'list there were five cases of malarial infection of & 


benign type and one case of blackwater fever; the 
latter had been residing at the West African Frontier 
Force Camp, seven or eight miles from Bathurst, for 
the previous six months, and was invalided home 
when convalescent. I attribute the excellent health 
that prevails amongst the European officials mainly to 
the regular taking of quinine, and the methods adopted 
in screening them from mosquitoes, and in addition to 
the exercise resulting from the general participation in 
the various kinds of sports that the Colony affords. 


NATIVE OFFICIALS. 


On the whole the native officials enjoy good health ; 
and if more of them would rely on the efficacy of 
quinine, by taking it regularly throughout the year, 
there would have been considerably less fever cases to 
record. As it is no less than 74, or over 50 per cent. 
of the cases of sickness, were for fever, resulting in the 
loss of 216 working days and a general enfeeblement 
of those affected. 
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(continued). 


GENERAL EUROPEAN POPULATION. 


Europeans attached to the firms have not suffered 
to any great extent from climatic troubles this year. 
Many live in isolated factories along the banks of the 
river during the trading season (October to May) and 
not under too favourable conditions. All the firms 
provide quinine and mosquito nets for the use of their 
employees and it is generally recognized that disregard 
of either proves disastrous. 


GENERAL NATIVE POPULATION. 


Registration of births and deaths is compulsory in 
the Colony, but I fear it is not very reliably carried 
out. The records for the last ten years indicate an 
excess of deaths over births by 338, but. possibly this 
is accounted for by the deaths of temporary labourers 
and others from the Protectorate that annually visit 
the Colony and by the neglect in registering all births 
that occur. In a Colony of this size, where com- 
munications with the Protectorate and the neighbour- 
ing French territories are so free and easy, it is difficult 
to say whether the population is increasing or decreas- 
ing, except by means of a census, but the impression 
prevails that the recent years of prosperity, peace, and 
freedom from serious epidemies, have not diminished 
the number of the inhabitants of the country. 

I drew attention in my last report to the lack of 
midwifery facilities in the Colony, and I am glad to 
state that the provision of & lying-in and a delivering 
ward, to be attached to the Victoria Hospital, is now 
under consideration. 


SANITATION. 


The sanitary work of Bathurst is still controlled by 
the Board of Health, consisting of the Senior Medical 
Officer, Chairman, and the Colonial Engineer ex-officio, 
and not more than six members appointed by the 
Governor. 

During the year a senior sanitary officer has been 
appointed for Sierra Leone and Gambia, but his duties 
are for the present advisory rather than executive as 
regards Gambia. 

A European town warden for Bathurst has also 
been appointed this year, and his duties will include 
the superintendence of all sanitary work. 

A new Public Health Ordinance has been passed by 
the Legislative Council this year and, when it comes 
into force, will enable more active measures to be 
taken again against people who admit mosquitoes to 
breed on their premises. 

The yards and compounds of the town are con- 
stantly inspected, and it is seldom that larve are not 
found in the country jars that are usually used for the 
storage of water. Many of the inhabitants are too 
poor to provide themselves with proper water vessels, 
and movable lids appear to be never in position. 

Quinine has been administered regularly during term 
time to the school children, and many children have 
attended hospital for quinine during the holidays. 
All the school managers recognize the importance of 
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the children taking quinine regularly and attribute 
their improved health and better attendance. to it. 
Although very few children were reported absent from 
school for fever, it was found, on examination, that 
16 per cent. of the children possessed enlarged spleens 
even after administration of quinine for twelve months. 
- The public generally are beginning to realize the 
benefits to be derived from taking quinine regularly, 
especially now that it can be obtained free from the 
hospital. 

All Government officials are now provided with 
two well-made mosquito-proof enclosures—one to 
sleep in, and the other to sit in during the day time 
when mosquitoes are troublesome. Unfortunately, 
officials are obliged to live in quarters too close to 
houses occupied by natives, but these mosquito houses, 
if put to their proper use-—and I am glad to state that 
they are—should considerably lessen the chances of 
contracting malaria. 7 

During the month of February a small outbreak of 
small-pox occurred among the West African Frontier 
Force at Cape St. Mary Camp; every precaution was 
taken to prevent an epidemic, and only three soldiers 
and one horseman were attacked by the disease, and 
all made a good recovery. No other case of small- 
pox was reported in the Protectorate. 

There were 1,011 vaccinations performed by the 
Public Vaccinators in Bathurst, and 336 by the Com- 
missioners and Protectorate Medical Officer in the 
Protectorate. 

The lymph was imported, as in previous years, 
from the Incorporated Liverpool Institute of Com- 
parative Pathology, but although the same precautions 
were taken to preserve its activity, the results obtained 
were not so good as last year, and, unfortunately, the 
number of vaccinations: performed in the Protectorate 
this year has greatly fallen off. | 

The disposal of sewage still causes anxiety ; badly 
constructed cesspits are prevalent. ^ Government 
quarters and merchants' premises are provided with 
night-soil pans, which are emptied into the river 
every night, and a few of the better class natives are 
also provided with similar means for the disposal of 
sewage, but the majority find it too costly, and are 
content with the usual badly constructed cesspit. 

There are nine publie latrines, each containing six 
seats: seven are built over the water and two are 
situated on land. They are all kept clean by the 
Board of Health. One new latrine has been built 
during the year, and has resulted in an improved 
ganitary condition of the neighbouring streets. 

Three hundred galvanized iron night-soil pails were 
ordered from England this year, but unfortunately, 
were lost on the s.s. " Axim" that foundered at sea. 
When these articles arrive an attempt will be made 
in a systematic way to deal with sewage, as money 
has been provided in the 1911 estimates for this object. 

Forty-seven notices to abate nuisances were dis- 
tributed during the year—eight summonses were 
served, and five convictions obtained. 

The purchase of 500 galvanized iron dustbins has 
greatly facilitated the collection of old tins and bottles 
and other household refuse. Each yard in a large area, 
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of the town has been supplied with a bin, and the 
condition of these yards has noticeably improved. 

The erection of three incinerators—two of which 
are in use, at convenient places—saves much labour 
and considerably expedites the removal of rubbish. 
The incinerators are of simple construction in brick, 
and many loads of refuse are destroyed quickly, 
instead of being taken a long distance to the swamp, 
to disintegrate slowly in an unsightly manner. 
Another advantage is that the ashes are useful for 
filling in depressions. 

The water supply of Bathurst is still unsatisfactory 
and very insufficient. From the grant of £1,000, 
thirty-five 400-gallon tanks were imported, and these 
have been purchased by persons who are refunding 
the cost by instalments. 

Unless some large scheme for a water supply is 
taken in hand, I am of opinion that the distribution 
of water tanks should be encouraged and persevered 
with. Many of the poorer classes would avail them- 
selves of this method of storing rain water for drinking 
purposes, if the Government would import the tanks, 
and accept repayment by small instalments. 

The publie wells are gradually being fitted with 
Jonot's elevators ; six have been done in the course of 
& year; they are very efficient in preventing further 
pollution of the water. 

I should point out that the measures suggested, and 
that are being adopted, to improve the water supply 
of Bathurst are very inadequate, and never can be 
regarded as satisfactory; a comprehensive scheme 
should certainly be carried out when funds are avail- 
able. 

The surface drainage of the town is still in an 
unsatisfactory state. In the Half Die area a tram 
line was temporarily laid down to the beach to enable 
people to bring sand to their yards, for the purpose of 
raising the level of them, and to some slight extent 
it was used. 

During the heavy rains a large area of Bathurst is 
flooded, and impossible to deal with except by filling 
in. 

A new plan of Bathurst is being prepared, and 
among other things, it will indicate the areas that are 
low and impossible to drain. The positions of cess- 
pits and surface wells will also be shown which will 
be of immense assistance to the Board of Health. 

The swamp at Half Die, some ten acres in extent, 
has been eleared of all mangrove trees, and there is 
now no cover for tsetse-flies in this part of the 
town. 

Rank vegetation is cut down at regular intervals, 
and during the rains an extra gang of labourers is 
taken on for this purpose. 


LECTURES. 


Two courses of lectures were delivered to school 
teachers during the year, but the attendances were 
irregular, and after the examination it was found that 
no candidate had gained sufficient marks to obtain a 
first class certificate, and until elementary hygiene 
and sanitation is made a compulsory subject for the 
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children to be taught at school I do not anticipate 
this subject will be taken up seriously by the teachers, 
or that a useful knowledge of it will ever be obtained 
by the children. 

The filling in and reclamation of large areas of 
Bathurst, and a water supply, I regard as the two 
most important and essential requirements from a 
sanitary point of view. 

The appointment of a sanitary officer solely for 
the Gambia becomes a necessity, if sanitation in the 
Protectorate is to receive serious attention. 

Meteorological observations have been regularly 
made at Bathurst and McCarthy Island. It may be 
of some interest to remark that the average minimum 
and maximum temperature for the year in Bathurst 
was two degrees higher than last year, and that in 
comparison with the records taken at McCarthy 
Island, some 150 miles up the river, the average range 
of temperature is 33 and 40'6 F. respectively. 


THE VICTORIA GENERAL HOSPITAL, BATHURST. 


All the buildings have been kept in good repair ; the 
walls have been coated with calcarium and the wood 
work painted. 

On aecount of the occurrence of yellow fever in 
Sierra Leone it was considered desirable to mosquito- 
proof three of the wards, and we are now in a position 
to segregate, at a moment’s notice, twenty or more 
patients, in the event of yellow fever breaking out at 
Bathurst. 

The mosquito-proofed wards are much appreciated 
by the patients when mosquitoes are prevalent in the 
rains, and I hope eventually to see all the wards of 
the hospital treated in the same way. 

In the Out-Patient Department, 7,440 new cases 
were attended to, and 669 new cases were admitted to 
hospital this year, compared with 7,324 and 666 
respectively in the previous one. 

The number of deaths in hospital have fallen off, but 
this probably is due to old and decrepit patients being 
transferred to the Home for Destitutes. 


THE HOME FOR THE AFFLICTED AND DESTITUTE. 


During the year four men and four women were 
admitted into the Home, making a total of eighteen 
with the ten remaining over from the previous year. 

Ivery care and kindness are shown to the inmates 
by the attendant in charge, but the number of deaths 
has been high. 

Of the four that were discharged two refused to 
remain in the Home, one was taken away by relatives 
to be cared for, and the other, who was suffering 
from dementia, was sent to the Lunatic Asylum in 
Sierra Leone. 

The food supplies have been ample and suitable, 
and were prepared at the Victoria Hospital. 

The two 400-gallon tanks for the storage of water 
is insufficient, especially as the well water is so 
brackish ; the addition of a couple more tanks at 
least is necessary. 

The sanitation of the Home is well attended to by 
the Board of Health. 


| Sept. 1, 1913.] 
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RETURN OF DISEASES AND DRaATHS IN 1910 IN THe VicTORIA HospitaL, BATHURST, 


GENERAL 


Alcoholism 

Anseemia 

Anthrax 

Beriberi 

Bilharziosis , 
Blackwater Fever 
Chicken-pox 

Cholera 

Choleraic Diarrhoea EM 
Congenital Malformation 
Debility 


Deli 


irium Tremens: 


Dengue .. 
Diabetes Mellitus 
Diabetes IOnpidue 
Diphtheria 
Dysentery .. 
Enteric Fever 
Erysipelas.. 
Febricula T 
Filariasis .. 
Gonorrhea 
Gout " 
Hydrophobia 
Influenza .. 
Kala Azar.. 
Leprosy 
(a) Nodular... 
(b) Anesthetic .. 
(c) Mixed 
Malarial Fever— 
(a) Intermittent 


( 


Quotidian .. 

Tertian 

Quartan 

Irregular .. ` 

Type undiagnosed 
b) Remittent .. T 


(c) Pernicious .. A 
(d) Malarial iE. : 

Malta Fever R 

Measles 

Mumps .. s 

New Growths— .. 
Non-malignant 
Malignant 

Old Age 

Other Diseases 

Pellagra .. 

Plague 


Py 


æmia 


Rachitis - 
Rheumatic Fever 
Rheumatism à 
Rheumatoid Arthritis 
Scarlet Fever 
Scurvy 
Septicemia f 
Sleeping Sickness 
Sloughing REPER 
Small-pox . 
Syphilis 

(a) Primary 

(b) Secondary .. 

(c) Tertiary 

(d) Congenital . 
Tetanus 
Trypanosome Fever 
Tubercle— 


| 


(a) Phthisis Pulmonalis 


b) Tuberculosis of Glands .. 


c) Lupus 


DISEASES. 


| | 


asd den Los To eel pem Een OE asco 


-]1, 


Gambia. 


GENERAL DISBASES— continued. 
(d) Tabes Mesenterica x i 
(e) Tuberculous Disease of Bones .. 
Other Tubercular Diseases 
Varicella .. . 
Whooping Cough 
Yaws ; : 
Yellow Fever 


LOCAL DISEASES. 


Diseases of the— 
Cellular Tissue 
Circulatory System 
(a) Valvular Disease of Heart 
(b) Other Diseases .. 
Digestive System — 
(a) Diarrhea s 
(b) Hill Diarrhea .. 
(c) Hepatitis 
Congestion of Liver 
(d) Abscess of Liver 
(e) Tropical Liver .. 
(f) Jaundice, Catarrhal 
(g) Cirrhosis ‘of Liver 
(h) Acute Yellow Atrophy 
(1) Sprue í . 
(7) Other Diseases .. 

Ear eu vs 
Eye Pa 
Generative System— ss 

Male Organs 

Female Organs 
Lymphatic System 
Mental Diseases 
Nervous System 
Nose  .. $ 
Organs of Locomotion 
Respiratory System 
Skin— . ee 

(a) Scabies . es 

b) Ringw , 

l Tinea. Tinbiléata 

Favus  .. . 
(o Eczema .. vs 
( f) Other Diseases .. 

Urinary System 

Injuries, General, Local— 
a) Siriasis (Heatstroke) ; 
b) Sunstroke (Heat Prostration) 

(c) Other Injuries 
Parasites— és 

Ascaris lumbricoides .. 

Oxyuris vermicularis . 


Dochmius duodenalis, or Aukylostoma duo. 


denale : 
Filaria medinensis (Guinea worm) 
Tape-worm ee cs os 
Poisons— es 
Snake-bites 
Corrosive Acids 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown 
Other Poisons 
Surgical Operations — 
Amputations, Major .. 
Minor .. 
Other Operations 
Eye .. 
(a) Cataract 
(b) Iridectomy  .. : 
(c) Other Eye Operations 


METER eee al A afi 


46 


Deaths 


MEME 


| 


67 


Total 





12 
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~] 
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THE PRISON. 


The daily average number of prisoners was 23 78 
during the year. 

The health of the prisoners remained good, and only 
seven were admitted to the infirmary this year, com- 
pared with twenty-one in the previous year. Quinine 
has been administered to each prisoner regularly every 
week, and there were only three cases of malaria 


his services : 





and attends all who come for medical aid, and each 
year he finds the natives show greater appreciation of 
1,002 patients received treatment and 
twenty-three minor operations were performed. 

A little over two years ago & dispensary, with a 
small ward for three beds,was established at McCarthy 
Island, some 150 miles up the river from Bathurst. 
The medical work there is increasing yearly, and it 
has been considered necessary to make further pro- 


METEOROLOGICAL RETURN FOR THE YEAR.— BATHURST. 


Temperatures 
Sa eee Sine howe tee ; a Winds. 
Min, on grass Shade max. Shade min. Ran ge Mean Rainfall in inches General direction 
January 51 93 57 86 75:0 — East 
February 58 101 62 39 86:5 — North 
March ... 54 100 62 38 81:0 ge 1 
April 56 104 62 42 83 0 = » 
May 60 91 64 27 71:5 — r 
June 60 95 70 25 82:5 1:15 Variable 
July... 64 93 70 23 81°5 11:98 » 
August .. 60 93 ‘62 31 77:5 16:60 is 
September 55 90 60 30 75:0 11:52 n 
October 60 92 79 29 81:0 2°75 5 
November 55 95 68 27 81:5 — >: East 
December . 47 93 62 31 71:5 — 5 
44:00 
METEOROLOGICAL RETURN FOR THE YEAR.—McCartuy ISLAND. 
Temperatur®s 
Shade max. Shademin. Range Mean Rainfall in inches Gen Bet PAAR Tem 
January 101 52 49 16:5 -— N.W. 
February - 105 55 50 80-0 — 7 
March 110 60 50 85-0 — 23 
April 111 63 48 87:0 — 35 
ay ... 110 61 49 85:5 — : 
June... 108 69 39 88:5 2-88 Variable 
July .... 102 68 34 85:0 9:43 N. 
August a 91 68 23 79:5 10°72 ' x 
September ... 95 68 27 81:5 9-86 * 
October 7 95 63 32 79:0 2-90 2s 
November ... 98 55 43 76:5 — Variable 
December ... 99 55 44 71:0 — is 
35-09 
amongst the prisoners during the past (twelve vision with the view of a resident medical officer 


months. ; l 
The sanitation of the prison is carefully attended 
to, and the food and water supplies are of good quality 
and sufficient. 
- THE PROTECTORATE. 
During the eight months of the dry season, the 
Protectorate Medical Officer travels from town to town 


being stationed there.. During the year &' suitable 
hospital of brick to accommodate two Europeans and 
ten natives has been built. This will meet a long felt 
want,and has given great satisfaction to the merchants, 
who are obliged to maintain factories, with numerous 
Europeans and native clerks, at points many miles 
from Bathurst. 


Sept. 15, 1913.| 
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Colonial Medical Reports.—No. 23.—Straits Settlements. 


MEDICAL REPORT FOR THE YEAR 1911. 


By W. GILMORE ELLIS, 
Prinoipal Civil Medical Officer, S.S. 


THE actual population according to the census 
taken on March 10, 1911, was 714,069, an increase 
on the census figures of 1901 of 24°78 per cent. 
It should, however, be borne in mind that Labuan 
was not part of the Colony in 1901 and the census 
of that year did not inelude Labuan as it did in 
1911. This but makes a small difference so far as 
the ratés of increase are concerned owing to the 
smallness of the additional population. 

On comparing the estimated population for the 
year with the actual census figures it was found 
that there was an under-estimate of 49,000. This 
shows that in a population such as that of the 
Colony the ordinary system of computation in 
vogue for finding the population of inter-censal 
years is unreliable. In the circumstances the ques- 
tion arises as to the advantage of having a rough 
quinquennial census taken without the many 
abstruse statements which form a special feature 
of the decennial census. Such an additional census 
is the more advisable on account of the ever- 
changing populace of Singapore town, with its large 
immigration and emigration of adult males not only 
by large steamships but also by small native craft 
and by rail. 

The number of births registered throughout the 
Settlements during 1911 was 18,069, as against 
18,012 in 1910. This gives a ratio per mille of 
population of 25°38, as against 27°55 in 1910. 

The death-rate for 1911 was 46:46 per mille, as 
compared with 41:88 in 1910 and 37:40 in 1909. 
The death-rate for the last ten years gives an aver- 
age rate of 40°74 per mille of population. The 
death-rate for 1911 cannot but be regarded as ex- 
tremely high, more particularly as the taking of the 
census in this year precludes any possibility of 
error. A great variation in the monthly death-rates 
was noticeable. February showed the lowest (31 
per mille), June the highest (87 per mille). In this 
latter month but four short of 4,000 deaths were 
registered in the Settlements. The weekly rate in 
Singapore reached 95 per mille for the week ending 
June 10. The rate, as is usual, began to rise in 
April, was at its highest in June, July showed the 
beginning of the fall which continued throughout 
August. There was a second sharp rise in October 
which was of short duration. Malaria, for many 
years past, has headed the list as the cause of the 
greatest number of deaths. During the epidemic in 
April, May, June and July, deaths from phthisis, 
dysentery and beriberi also showed a marked in- 
crease, rising and falling week by week, nearly 
similarly. I cannot explain this. 

The weekly average number of deaths from 


malaria from January 1 to April 30 was in Singa- 
pore 41, Penang 17, Malacca 21. The maximum 
numbers in any one week in the year was, Singa- 
pore 127 for the week ending June 10, 1911; Penang 
43 for the week ending July 1, 1911; Malacca 74 
for the week ending June 10, 1911. 

The weekly average death-rate from all causes 
from January 1 to April 30 was in Singapore 38°47, 
Penang 34°59, Malacca 53°44. The maximum 
weekly rate was Singapore 94°54 for the week end- 
ing June 10, 1911; Penang 61°58 for the week 
ending July 22, 1911; Malacca 87:04 for the week 
ending June 10, 1911. 

The influx of sick labourers from outside the 
Colony is well known as a contributory factor in 
swelling our death-rate. In addition to the malaria 
outbreak we have had small-pox practically through- 
out the year in all Settlements. Cholera also broke 
out in Singapore and Penang, but these epidemics 
were in no sense severe. The diseases chiefly affect- 
ing our death-rate are dealt with below in detail. 

Of the number of deaths registered in 1911, 
5,242 deaths were among infants under one year 
of age, representing a percentage of 15°85 of the 
total, against 18:47 in 1910 and 19:7 in 1909. The 
infantile death-rate per mille for 1911, after exclud- 
ing the births of children born outside the Colony, 
was 270'47, against 268°93 in 1910 and 263:67 in 
1909. Three thousand six hundred and thirty-five 
deaths were returned as being due to convulsions, 
this heading probably covering many different 
causes. 

In the hope of lowering this large death-rate 
among infants, female inspectors have been attached 
to the Municipal Health Department and visit 
houses to advise mothers concerning the care of 
infants. A daily list of births is sent from the 
Registrar of Births’ Office for their information. 
With a similar hope it is proposed to license native 
midwives, when a sufficient number have qualified, 
under a special Ordinance to be framed for the pur- 
pose to the exclusion of the present unlicensed and 
untrained practitioners. Under the scheme for 
midwives referred to in my report for last year, 6 
women were in training during the year, of whom 
4 obtained certificates of competency. 

Plague.—Of the 35 cases reported all occurred in 
Singapore Island, 33 being within municipal limits ; 
of these 32 ended fatally. | 

Cholera.—In Singapore cholera broke out in 
March, reached its highest in October and had 
entirely disappeared by the end of the year. Total 
cases 296, of which 270 ended fatally. 

In Penang there were 64 cases, of these 55 ended 
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fatally. Fifty-seven of these cases occurred on the 
West side of the island, chietly inhabited by fisher- 
men. The infection evidently eame from Kedah 
through these fishermen. who have dealings with 
that district. 

In Province Wellesley there were 19 cases with 
6 deaths. The disease was evidently imported from 
Penang. 

Small-por.—There were outbreaks of small-pox in 
all the three Settlements, Malacca showing the 
largest number of cases, viz., 558, and Province 
Wellesley next, 357 out of a total of 1,281 cases. 
In Singapore the cases increased in prevalence up 
to June with a decrease in the second half-year. In 
all 241 cases occurred in Singapore with 98 deaths, 
against 414 with 152 deaths in 1910. In Penang 
the outbreak was a continuance from 1910. Total 
109 cases with 36 deaths, as against 894 with 239 
deaths in 1910. In Malacea the disease occurred 
in varlous districts at different times. Alor Gajah 
District was most affected. School teachers were 
taught how to vaccinate. A fee of 20 cents was 
paid to them for each successful vaccination. The 
results were satisfactory, one feature being that 
the natives who hitherto evaded vaccination wil- 
lingly came forward to be operated on by fellow- 
countrymen. In the whole of Malacea 558 cases 
with 173 deaths were reported. 

Diphtheria.—Five cases were treated in the hos- 
pitals of the Colony with one death, compared with 
8 cases and 3 deaths in 1910. In all 14 cases were 
notified to the Health Department, compared with 
20 in 1910. The total deaths from this cause were 
7. All the cases reported occurred in Singapore. 

Enteric Fever.—One hundred and seventy-five 
cases were admitted to the hospitals for treatment, 
11 remained from the previous year, giving a total 
treated of 186. Of these 102 terminated fatally. 
There were 113 cases with 47 deaths in 1910. The 
reason for this exceptionally high mortality rate is 
that the large majority of cases are brought in only 
in the later stages of the disease and when very 
dangerously ill, hopelessly so frequently. 

Deriberi.—The deaths from beriberi were 2,050, 
as compared with 1,737 in 1910. The use of cured 
rice in the different institutions of the Colony has 
lessened the death-rate from this cause so far as 
those treated in hospitals are concerned. Although 
the actual cause of the disease still awaits elucida- 
tion, there can be little doubt that the consumption 
of over-milled rice is a faetor in its incidence. This 
subject is being carefully watched and it may be 
possible in the future to induce mill owners to some- 
what vary their process of milling. The disease is 
on the increase in Malacca, where the number of 
deaths from this cause was 443 for 1011, against 
207 in 1910 and 219 in 1909. This rise of beriberi 
in Malacca coincides with the diminishing cultiva- 
tion of padi, natives there finding it more profitable 
to work for rubber-planters or to cultivate rubber 
themselves. At the Beriberi Hospital at Pasir 
Panjang, Singapore, of 521 cases treated for this 
disease, but three deaths out of 16 are attributed 
to beriberi. 
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Venereal Diseascs.—The admissions to all hos- 
pitals in 1911 were 2,501 with 40 deaths, as com- 
pared with 2,209 with 42 deaths in 1910. These 
numbers represent but a small proportion of those 
admitted to hospitals with venereal diseases, a large 
number being returned under other headings. 
Several eases of syphilis were treated with salvarsan 
both intravenously and intra-muscularly; all did 
well. Lengthy observation of these patients was 
impracticable owing to the impossibility of inducing 
Chinese coolies, when once recovered, to return for 
observation. Wassermann reactions were performed 
by the Pathological Department at the end of the 
year for the first time and should prove of material 
assistance in diagnosis. 

Phthisis.—Deaths registered from this cause were 
2,007, against 2,571 for 1910 and 2,659 in 1909. 
Improvement in the death-rate from this disease is 
hoped to be shown in a few years, when time is 
given for the sanitary conditions of the bigger towns 
to improve by the gradual construction of back-lanes, 
improved drainage, more cubic space, and less over- 
crowding, more air and sunlight, &c., in tenement 
dwellings, matters now being taken in hand by the 
municipalities. 

Dysentery.—The deaths from this cause totalled 
2,035, the figures for 1910 being 1,892 and for 
1909 1,241. A large addition to the water supply 
of Singapore will soon be completed, improvement 
to the water supply of other districts is under con- 
sideration, and it is trusted that progress on these 
lines may tend to lessen the incidence of the disease. 
The number of cases treated in the hospitals show: 
Remaining, 1910, 62; admitted, 1911, 2,206; total, 
2,268; but 4 short of 1,000 of these cases ended 
fatally, patients so frequently only coming to hos- 
pital for treatment when in the last stage of their 
disease. In 1910 the total treated was 1,643 with 
689 deaths. It is astonishing that so many of these 
patients remain so long alive with but remnants of 
mucosa in the lower bowel. 

Malaria. —There was a widespread and exceptional 
increase of malaria throughout all Settlements. An 
increase of this disease has been steady and pro- 
gressive for several years as shown by the hospital 
admissions. i 

An epidemic of the disease commenced towards 
the end of April, was at its highest in May and 
June, and steadily fell throughout July and August 
to our normal rate, a rate though that must be 
considered far too high. About these same months 
in Penang and Malacca (not so seriously in the 
former) similar conditions prevailed. In Malacca 
places where malaria was formerly little known had 
several cases of locally contracted disease. 

The death-rate from this cause also shows cor- 
responding increase, a conspicuous feature being the 
number of cases of a malignant type. The deaths 
from malaria in all Settlements, including Labuan, 
were 5,821, compared with 3,800 in 1910 and 2,589 
in 1909. 

The total admissions to hospitals were 11,815 with 
1,014 deaths, as against 7,433 with 690 deaths in 
1910 and 5,083 with 431 deaths in 1909. 
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Out of 7,173 children examined for enlarged 
spleen, 854, or nearly 12 per cent., were found 
affected. 

Works are being carried out in this connection. 
The Municipal Ordinance is being revised in toto 
and sections are to be added dealing with the breed- 
ing of mosquitoes, prevention of malaria, &c. In 
the middle of the year a Malaria Committee was 
formed in Singapore and a preliminary sum of 
$20,000 was granted for expenditure upon malaria 
prevention. A pathologist is being procured from 
England to relieve Dr. Finlayson, the Government 
Pathologist, so that the latter officer may be 
seconded for special duty in this connection, and he 
will begin work almost immediately with the view 
of formulating some considered scheme for the 
stamping out of all anopheline breeding-places with- 
in Singapore municipal limits. A start has already 
been made with one of the worst districts in Singa- 
pore ; later other portions of the Settlements are to 
be taken in hand. Throughout the year minor 
works have been undertaken by the Health Depart- 
ment of all municipalities as well as the clearing of 
drains and oiling of pools. In Singapore and 
Malacca all the sanitary inspectors had petty anti- 
mosquito works included in their daily rounds. In 
Penang 68 men (daily average) were specially em- 
ployed on such work. Four thousand nine hundred 
grains of quinine were distributed gratis in Singa- 
pore by the municipality. | Five hundred grains 
were distributed in the schools, an uncertain quan- 
tity to coolies and others in Penang and about 


4% lb. were distributed in Malacca. There is 
ne doubt that one of the causes of this 
large increase in the incidence of malaria is 


the opening up and clearing of new estates in all 
parts of the Peninsula with the consequent large 
influx of coolies whose tendency when ill or unfit for 
work is to flock into the towns for treatment, 
bringing the means of disseminating the disease 
with them. 

In Labuan an inspector was appointed by the 
Sanitary Board and improvement in the general 
condition of the town is already reported. The 
Estate Labourers (Protection of Health) Ordinance 
was passed during the year and a special medical 
officer was asked for as a preliminary step. I am 
of opinion, however, that one medical man will not 
be able to properly supervise the large number of 
estates in the three Settlements and additional men 
will no doubt be needed later. This special staff, 
with a few subordinate officers, will form the nucleus 
of a Health Department so that eventually an effi- 
eient body should exist to deal not only with estates 
but with village sanitation and all infectious cases 
occurring outside municipal limits. A considerable 
amount of work has been done by the municipali- 
ties. In Singapore the building of a new Infectious 
Disease Hospital was started and should be com- 
pleted next year. A new sewage scheme was 
adopted for Singapore and will be taken in hand 
shortly. An up-to-date incinerator at Alexandra 
Road has been completed. The Kallang reservoir 
water supply was made available and is an addition 
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of 24 to 34 million gallons per day to the town 
supply. There was further progress with the ‘‘ back- 
lanes ’’ and ''improvement schemes '" and lands 
are being acquired in several quarters of the town. 
The Kampong Kapur Scheme was dealt with, low- 
lying land being filled up and streets and back-lanes 
laid out. Sultan Ali's estate was also dealt with by 
improving the buildings and demolishing insanitary 
areas. The Rochore Canal is to be improved at the 
joint cost of the Government and municipality. 
Three dairy farms were started during the year 
under European management. 

In Penang the municipality employed a regular 
anti-malaria gang of coolies throughout the year. In 
several localities insanitary houses were demolished. 
Swampy lands were filled up in places and new 
streets formed. Many back-lanes were completed 
and others arranged for. Additional land for the 
catchment area of the water supply is being gradu- 
ally acquired. 

A Medical Mission was opened in Malacca during 
the year and is in charge of two lady doctors. Good 
work has been done by this mission, especially 
amongst Malay females, who ordinarily reject 
Western methods of treatment and never come to 
our hospitals. | 

Ankylostomiasis.—There were in all 586 cases 

admitted to hospitals which with the 33 remaining 
give a total treated of 619. Among these there were 
150 deaths. There were doubtless additional cases 
in the estate hospitals, but no accurate details of 
these can be obtained. The largest number of 
admissions (371) were returned by the Malacca 
hospitals. Under the Estate Labourers Ordinance 
type latrines are now being insisted upon for all 
estates. 
. The first class wards of the General Hospital, 
Singapore, were frequently full and on several 
occasions patients had to be treated in second class 
wards awaiting accommodation. The native wards 
were often overcrowded so much so in the middle 
of the year that over 100 patients had to be trans- 
ferred to the Beriberi Hospital, Pasir Panjang, 
where a ward was placed at their disposal. These 
native wards are of antiquated type and the erection 
of a more up-to-date structure with suitable 
operating theatre has been proposed and submitted 
to Government. An electric light and fan installa- 
tion for Penang General Hospital was completed 
early in the year. A similar installation for the 
General Hospital, Singapore, will be completed in 
1912. 

The admissions to the Tan Tock Seng's Hospital 
increase yearly, the opening of the Chinese Free 
Hospital, with some 230 beds, not having 
diminished the rate. The total treated at Tan 
Tock Seng’s Hospital was in 1909, 8,858; 1910, 
9,978; 1911, 18,398. 

A special blind ward was erected during the year, 
the building being the gift of Mr. Ong Kim Wee, 
of Malacca. This ward has accommodation for fifty 
and only those incurably blind are admitted. 

In Penang the admissions to the District (Pauper) 
Hospital rose from 3,435 to 3,886. Electric light- 
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ing was extended to the female District Hospital, 
a much needed improvement. The Honorary 
Ophthalmic Surgeon, Dr. Kirk, was in charge of 
the special eye ward, where 52 out-patients were 
treated in addition to the in-patients, who num- 
bered 140. l 

The total admissions to the Malacca Hospitals 
were 8,559, compared with 4,618 in 1910 and 2,833 
in 1909. The existent hospital staff and accommo- 
dation in this Settlement will be insufficient if the 
large increase of patients just noted persists, but it 
is probable that the exceptionally unhealthy year 
is the cause of the influx and that a quick return 
to the normal rate is to be expected. The staff was 
increased permanently during the year by two 
dressers and six servants. The rebuilding of 
Jasin Hospital upon a healthier site is to be under- 
taken. 

The total treated and deaths in the hospitals of 
the Colony for some of the more important diseases 
are shown in the subjoined table :— 


Total treated Deaths 
Malaria fever 12,029 1,014 
Dysentery ... 2,2€8 sg 996 
Diarrhea ... 1,146 TM 332 
Beriberi 2,152 Bs 242 
Phthisis iv oe Los 1,095 TN 576 
Enteric... ie Es TET 186 e 102 
Ulcers m 4,359 gis 8 
Venereal diseases f os 2,789 ME 40 
Ankylostomiasis ... im sat 619 2h 150 


Lunatic Asylum.—The total number treated was 
533 patients, 26 less than in 1910. The recovery 
rate based on the admissions was 36°81 per cent., 
compared with 40°79 per cent. in the preceding 
year. The death-rate was 24:30 per cent. on the 
average daily number resident. Cholera for the 
second year in succession broke out, on this occa- 
sion in the wards at Pasir Panjang, and the patients, 
including those from the adjoining beriberi wards, 
were sent to the Quarantine Camp on St. John's 
Island. 

Beriberi Hospital, Pasir Panjang.—One hundred 
and fourteen patients remained over from 1910, 407 
were admitted during the year, making a total 
treated of 521, all natives. The total treated in 
1910 was 437. Some of the wards in this hospital 
were used as overflow wards for patients from the 
General Hospital during June, July, and August. 
Of the sixteen deaths which occurred in this hospital 
only three were certified as due to beriberi. It is 
gratifying to note that the marked usefulness of 
this hospital continues. The change of diet from 
over milled to parboiled rice is doubtless the main 
factor, but the daily sea bathing, massage and 
exercise, insisted upon in nearly all cases, appears 
to largely benefit the patient and quicken the rate 
of recovery. 

Police Force.--In Singapore there were 5,300 
attendances of out-patients, compared with 5,796 in 
1910 and 3,924 in 1909. Of the patients 773 were 
sent to the General Hospital for treatment, 25 
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being Europeans and 748 natives. The force 
suffered somewhat severely from malarial fever. 
Of 189 recruits 147 were passed as fit for service 
and 42 rejected. 

Estates.—The number of estates and conse- 

quently the number of labourers have considerably 
increased. During the year two legislative 
measures were passed dealing with estates, the 
Estate Labourers (Protection of Health) Ordinance 
and the Supervision of Labour Ordinance. 
. There are as yet only 27 hospitals and dispensaries 
on estates. The admissions and attendances at 
these hospitals were ascertained to be about 27,478. 
A number of type plans for coolie lines, latrines and 
wells were distributed during the year. 

Ouldoor Dispensaries.—Twenty-eight thousand 
seven hundred and eighty-two patients were treated 
at the eleven outdoor dispensaries of the Colony, 
against 29,764 in 1910. A change from the old 
Outdoor Dispensary, Singapore, to the new build- 
ing in North Canal Road was made on June 17; 
a decrease in the number of patients attending 
occurred in consequence, as was to be expected. A 
second outdoor dispensary for Singapore is to be 
built, and will be commenced next year. 

Vaccination.—Seventy-four thousand five hun- 
dred and twenty-five vaccinations were performed 
during the year, compared with 20,990 in 1910. 
This large increase was due to the special vaccina- 
tion called for by the presence of small-pox which, 
as stated before, was prevalent in the three Settle- 
ments. ‘Some of the ‘“‘ Gurus ' (Native school- 
masters) in Malacca were instructed in vaccinating 
and did good work; they were paid 20 cents for 
each successful ease. These men did 8,941 vaccina- 
tions, of which 5,522 were successful, and some of 
the natives otherwise un-get-at-able were thus dealt 
with. The Vaccination Ordinance needs amend- 
ment, as it does not work with sufficient thorough- 
ness. Early attention to this matter is to be given. 
It is also found difficult to get in correct returns; 
undoubtedly many vaccinations are never regis- 
tered. During this, as in past years, a circular 
was sent to all private practitioners requesting 
particulars of their vaccination work, but with 
few exceptions no returns have been made by 
them. 

Quarantinc.—The number of passengers and crew 
examined on arrival in Singapore was 427,409 and 
110,882 respectively, against 364,720 and 103,148 
in 1910. The disinfecting launch Hygeia was in 
use throughout the year. During the year a regula- 
tion (Government Notification No. 1 of January 6, 
1911) was passed fixing a scale of charges for the 
disinfection of ships, the minimum charge being 
$25. The collections under this notification 
amounted to $5,017.50. The quarantine station at 
St. John's Island was occupied throughout the year. 
A total number of 53,961 contacts were landed, 
compared with 35,062 in the previous year. The 
maximum number on any one day was 4,892, taxing 
the accommodation to its utmost. A new inspection 
shed was added during the year, as also a new 
sulphur generator. | 
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In Penang.—Two hundred and fifteen thousand 
eight hundred and fifteen passengers and 61,336 
crew were examined on arrival during the year, as 
ugainst 168,216 and 49,751 in 1910, these large 
increases being mostly due to additional immi- 
gration from India, several extra vessels having 
been put on the run by shipping agents. The new 
quarantine station at Pulau Jerejak was taken over 
and occupied on April 6. The old quarantine 
station was also in occupation throughout the year 
owing to the unusually large number of immigrant 
eoolies, combined with the occurrence of several 
outbreaks of cholera, amongst those landed. Ex- 
tensive structural alterations, especially to latrines, 
have since been undertaken to suit the class of 
person usually landed. 134,957 passengers were 
detained for observation and treatment, against 
71,876 in 1910. The largest number on the island 
on any one day was 11,738 in the old and new 
combined stations; with better facilities now being 
carried out for isolating contacts in smaller batches, 
it is to be hoped such a number will never be 
reached again. 

Government Analyst's Department.—The De- 
partment in Singapore was short-handed during 
nine months of the year on account of officers on 
leave; a considerable amount of revenue-producing 
work had to be refused in consequence. 

Medical School.—Twenty-two new | students 
entered the school, 16 of whom had passed the 
Senior Cambridge local examination. Ten students 
passed out of the school as Licentiates, making a 
total of 28 men qualified since the opening of the 
school. At the end of the year 78 students were 
on the books as studying for the L.M.S., and 
24 taking the prescribed course for Hospital assist- 
ants. The new library and pathological museum 
with offices, the gift of the late Mr. Tan Teck 
Guan, referred to in a previous report, was com- 
pleted and taken over in June; a brass tablet has 
been affixed to the building in his memory. The 
standard of teaching is now on a higher scale than 
when the school was established, and with the 
addition of a second assistant to the Principal, to 
be paid for from the King Edward VII Memorial 
Fund and a surgical lecturer, both shortly to be 
appointed, one hopes that improved results will 
gradually ensue. 

Pathological Department.—Two thousand three 
hundred and thirty-eight autopsies were performed 
during the year as compared with 1,743 in 1910. 
On August 19 Dr. Finlayson paid a visit to Kelantan 
to inquire into a disease called by the natives 
'" Kudis Sabuter," which, it was supposed, had a 
eausal connection with plague. He returned on the 
91st idem. 

Medical Department, Labuan.—The death and 
birth-rates were 27:07 and 28:87 respectively. 
The population at the census 1911 was found to 
be 6,545, against an estimated population of 8,199 
in 1910. There has been a considerable decrease 
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owing to the closing down of the coal mines early 
in the year. The chief causes of death were fever 
(57), tuberculosis (23), debility and old age (16), 
beriberi (10) and dysentery (6). No epidemic 
disease occurred during the year. Malaria is still 
prevalent, 118 out of 276 admissions to the Civil 
Hospital being for this disease. Nine hundred and 
fifteen out-patients were attended to during the 
year as against 1,180 in 1910. Two hundred and 
ninety-six patients were treated in hospital as 
against 838 in 1910 and 307 in 1909. Seven 
patients were Europeuns. 

Miscellancous.—lorty-three medical practitioners 
were registered, making a total of 252 names 
standing on the Register. Of these, 134 are in the 
service of the Straits or Federated Malay States 
Governments. 

There were seven mectings of the Hospital Board 
held in Singapore during the year. The Hospital 
charges to wives and children of Government 
Medieal Officers have been reduced by Government 
and are now the same as the rates for officers 
themselves. A Commission was appointed to 
inquire into the working of the Quarantine and 
Prevention of Diseases Ordinance in the Settle- 
ment of Singapore and commenced sittings on 
September 11. 


Singapore. 
GENERAL HOSPITAL. 


Report BY Dr. W. H. Fry, Sexton MEDICAL 
OFFICER-IN-CHARGE. 


An additional six bedrooms were provided for 
nurse probationers with a bath and lavatory for 
same. 

Part of the swampy ground at the back of the 
European bloek was drained by the Sepoy Lines 
Golf Club to the great benefit of the hospital. 

Twenty mosquito nets on wire frames were pro- 
vided in the first native ward during the year. 

The noises in the vicinity of the hospital still 
continue, these being most noticeable round the 
maternity block, sisters’ quarters and first-class 
wards, and arise from the traffic on the road passing 
between these buildings. I consider this road 
should be closed by a gate; the constant shouting 
of hawkers and the passage of 'rikishas, motors 
and carts interferes considerably with the sleep 
of the nurses engaged on night duty, and is à 
source of danger and annoyance to patients in a 
critical condition. Previous attempts to close this 
road have failed on account of legal difficulties. 

It is to be regretted that the majority of house 
surgeons arrive with no knowledge of tropical 
diseases ; this, combined with unavoidable ignorance 
of native languages, forms a serious hindrance to 
their work and sometimes militates against the 
satisfactory treatment of patients, time which might 
profitably be spent in acquiring the latter being 
devoted to learning the former. 

There is an inereasing amount of work in this 


x. 


hospital, and a Supernumerary Medical Officer has 
been detailed here for duty when available. A 
third house surgeon is being asked for. 

During the year no less than seven sisters and 
six nurse probationers were admitted to hospital, 
exelusive of those whose temporary illness was not 
sufficiently serious to justify their being treated as 
in-patients; five of the above admissions were due 
to malaria. 

As the total nursing staff is 10 sisters and 13 
probationers this represents a very high percentage 
of sickness, particularly when it is remembered 
that all the staff are selected for physical fitness 
and that none of the sisters have been over two 
yeurs in the Colony. 

It is unfortunate that not a single Chinese 
dresser is available for this hospital; the great bulk 
of the patients (excluding police) are of Chinese 
nationality, the dressers without exception being 
alien in language, ideas, sympathy and nationality 
to the majority of the patients they are required to 
attend. Attempt is being made to obtain and train 
a few. 

The senior students of the Medical School have 
been of considerable assistance, under the direction 
of the Principal, in the microscopic diagnosis of 
malarial fevers and other minor laboratory work. 

Constant changes took place among the servants 
of the hospital, fifty-six new servants being taken 
on during the year. The work, particularly in the 
native wards, is exacting and the hours often long; 
many servants merely use the hospital as a training 
ground. 

A large number of the servants were attacked 
with malarial fever during the year, and 43 were 
admitted to hospital chiefly for this disease. Pre- 
liminary surveys were undertaken towards the end 
of the year with a view to diminishing the swampy 
ground in the vieinity of the hospital by drainage 
and reclamation : one large swamp has been filled in. 

During the second and third quarters of the year, 
when malaria was most prevalent, quinine mixture 
was served out daily to the menial staff, who were 
required to drink it in the presence of the steward 
at the morning roll call. 

One death occurred in hospital among the hospital 
ward boys from Bright's disease. 

The use of an efficient Röntgen rays apparatus is 
badly needed. The existing instrument, which has 
been in use for several years, is practically useless 
for diagnostie purposes, while no provision is avail- 
able for photographie work. 


First AND SkEcoNp CrLAss Warps. 


The first class wards have been frequently over- 
crowded during the year, such overflow patients, 
While awaiting their turn for admission, having to 
be treated in the '* Seamen's " wards. 

The chief diseases for which patients sought ad- 
mission to the first and second class wards were as 
under, a comparison with the past four years being 
shown. Patients in these wards, it should be said. 
include Europeans and better class natives :— 
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)911 1910 1900 1908 1907 

Malarial fever... 239 ... 211 ... 201 lil ... TB 
Venereal disease 67 ... 30 .. 655 .. O00 ... 68 
Injuries dey, OG uu — 49... 44... 65 ... 49 
Dysentery .. 984 ... 23 .. 30 .. 27 .. 22 
Alcoholism  ... 14 7 .. 19 .. 19 ... 26 
Enteric fever ... l4 ... 9 cee, A3. uec 2 us 23 
Phthisis nt d5.. Ou Lb we d£. 
Appendicitis ... 16 8 .. ll .. 12 4 
Liver abscess ... 6 5 —- 7 7 


Other diseases of interest were: Blackwater fever, 
3, as compared with one case in 1910—two of these 
cases were Europeans and 1 Chinese, all contracted 
the disease in Johore, and all had had several pre- 
vious attacks of malaria; burns, 6; beriberi, 7; 
cardiac diseases, 11, with 2 deaths; sprue, 2; 
hepatitis, 7, with 2 deaths; kidney diseases, 9, with 
2 deaths; fractured base of skull, 3. No deaths 
where not so stuted. 

Dengue claimed 8 admissions in 1911 as compared 
with 12 in 1910. 

The chief causes of death were: Enteric fever, 
5; phthisis, 8; dysentery, 3; sub-tertian malaria, 
tetanus, alcoholism, hepatitis, peritonitis, liver 
abscess, acute miliary tuberculosis and nephritis, 
2 each. 

The nationalities of those admitted to the first 
and second class wards included 521 Europeans, 95 
Tamils and other Indians, 69  Eurasians, 33 
Japanese, 31 Chinese, 11 Jews and Eurasian Jews, 
and 7 Malays. 

Operations in the first and second class wards 
numbered 75 under general anesthesia, numerous 
minor operations being performed under local 
anesthetics. 

The chief operations comprised: Liver abscess 
with excision of ribs, 6; operations on rectum, 9; 
amputations, 8; removal of glands, 6; appen- 
dicectomy, 2; and ligature of thyroid, tracheotomy, 
ruptured urethra, laparotomy, radical cure of 
hernia and mastoid operation, 1 each. 

Malarial fever admissions show a higher number 
than in any previous year, the increase during the 
past years being continuous and persistent. A 
great proportion of these were of the sub-tertian 
variety. 

Several of the patients admitted to the first class 
wards with malaria were engaged in planting in 
Johore, Negri Sembilan and Malacca. 

Venereal disease admissions are higher than 
during past years, and more than double the number 
admitted in 1910. The numbers shown, moreover, 
represent but a small proportion of those admitted 
with this complaint, many cases being returned 
under rheumatism, arthritis and other diseases of 
a venereal origin. 

A few patients were treated with salvarsan in- 
jection, some intramuscularly, others intravenously. 
Al did well, though lengthy observation of the 
patients was impracticable owing to their leaving 
hospital shortly after the injection. 

Wassermann reactions were performed by the 
Pathological Department at the end of the year for 
the first time, and should prove of material assist- 
ance in the diagnosis of venereal disease. 
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RETURN OF DISEASES AND Dgatus IN 1911 AT THE FOLLOWING INSTITUTIONS :— 


General Hospital; Prison, St. John's Island; Tan Tock Seng’s Hospital; Quarantine Camp; Leper, 
Beriberi and Lock Hospitals; and Lunatic Asylum, Singapore, Straits Settlements. 


Bo m 
GENERAL DISEASES. fs g geg 
ga 9 Bgg 4 É 

se $ £ &$ GENERAL DisgEASES— continued. 

s Pi 2 (d) Tabes Mesenterica : ay _~ — — 
Alcoholism 43 3 43 (e) Tuberculous Disease of Bones .. — -- 
Anæmia 146 17 153 Other Tubercular Diseases — — 
Anthrax E DAT PS Varicella : m ; —_- —- 
Beriberi 828 103 981 Whooping Cough nm pee 
Bilbarziosis x TS Yaws 2 — 2 
Blackwater Fever 4 1 4 Yellow Rover 2 Exe, nee axis 
Chicken-pox 68 — 69 MS l 
Cholera 479 340 479 
Choleraic Diarrhea — — — LOCAL DISEASES. 

Congenital Malformation — — — 
Debility .. T — — = Diseases of the — 
Delirium Tremens -— — = Cellular Tissue Es ae s .. 330 24 374 
Dengue .. 18 1 18 Circulatory System — — — 
Diabetes Mellitus 5 1 5 (a) Valvular Disease of Heart .. 90 87 97 
Diabetes npn — — a (b) Other Diseases .. z ix .. 47 25 54 
Diphtheria ; v cs va vá 5 1 5 Digestive System — “a is e. — — — 
Dysentery .. in ms yi - .. 1,206 567 1,949 (a) Diarrhoa - I oe .. 274 9 288 
Enteric Fever |. jj s ee .. 160 94 170 (6) Hill Diarrhoea .. . I coe 
Papas is S e" ex js 8 — 8 (c) Hepatitis os $n T s 9 1 9 
Febricula .. i vs Du "A .. 487 9 487 Congestion of Liver .. s " 9 — 9 
Filariasis .. is ‘os T T Wé- RD T. wem (d) Abscess of Liver T i .. 80 14 30 
Gonorrhea » - T is .. 91) — 299 (e) Tropical Liver .. T I Oe 
Gout A $n ba ee ge |. — — — (f) Jaundice, Catarrhal .. T ii 4 1 4 
Hydrophobia ps ir gs es e — oS m i Cirrhosis of Liver e ani .. 102 48 102 
Influenza .. oe i AT s ap ES ue. os ) Acute Yellow Anopin es oo 
Kala Azar.. ; E ea T (e — — = Là Sprue  .. y Va bs 3 1 3 
Leprosy .. a Ts "T - .. 58 18 95 (j) Other Pere re T Wi .. 758 117 804 
(a) Nodular ; - T |. — á — € Ear T - E d se ll — 11 
(b) Anæsthetic .. a — ex Eye T T ix s .. 427 — 499 
(c) Mixed ; zs v. s Pr uet mm e Generative System— 2 2 i e -- = — 
Malarial Fever— "E VA is .. 854 29 855 Male Organs we T T .. 262 6 269 
(a) Intermittent i vx i "Lu e A Female Organs 5 - -- .. 902 10 810 
Quotidian .. " ae m TM cm - Lymphatic System  .. is es .. 809 19 816 
Tertian  .. i^ - x .. 2,491 877 2,575 Mental Diseases 9s EN z> .. 3026 88 655 
Quartan .. is id n "T 8 us 18 Nervcus System T d vs .. 824 81 870 
Irregular .. " s " 8 — 8 Nose . . oe oe 5 9 — 10 
Type undiagnosed oe i .. 9,849 172 8,865 Organs of ‘Locomotion T Ps .. 929 12 860 
(b) Remittent .. a m ne "EP aum e" Respiratory io is y d .. 865 853 904 
(c) Pernicious .. T vs ... 493 84 470 Skin— .. oa m T e| — — — 
(d) Malarial Cachexia . . - ei Ew. ee oe -— (a) Scabies .. P v via . 48 — 48 
Malta Fever E : ue T Oe (b Ringworm . p bé a 2 — 3 
Measles .. i: T d i5 .. 85 — 85 k Tinea Imbricata = T e — = — 
Mumps .. T i és y .. 26 — 26 (d) Favus .. - T ʻi e — — — 
New Growths— .. 2k > e Dé. a C ruenm = (e) Eczema .. us - - .. 104 — 108 
Non-malignant we 2s I" se ibo wes 15 ( f) Other Diseases .. is ux .. 1,899 6 1,900 
Malignant T 7 2 bs oe 2 1 2 Urinary System uM vs T .. 244 71 255 
Old Age... T k js 25 .. 88 15 33 Injuries, General, Local — i js ..1,998 59 1,558 
Other Diseases .. pe T vs .. 507 187 525 (a) Siriasis (Heatstroke) - T e = — ç — 
Pellagra .. d - ba p Vas umet quem - (b) Sunstroke (Heat Fio) ia e| — — — 
Plague  .. iu x - js .. 291 15 21 (c) Other Injuries  .. T e = = 
Pyæmia .. T " is is .. 16 18 16  Parasites— je I I .. 41 10 41 
Rachitis .. ; ia P is aeo d — E Ascaris lumbricoides .. $5 e —_ — — 
Rheumatic Fever - n ^ . =. — — Oxyuris vermicularis . ©. — — — 
Rheumatism : T um E .. 199 — 205 Dochmius duodenalis, or Ankylostoma duo- 
Rheumatoid Arthritis .. is e oc — = — denale : .. 61 80 68 
Scarlet Fever .. gu ea ia e. — — a Filaria medinensis (Guinea worm) 39 — g 
Scurvy  .. - f m ia Wu ess x -— Tape-worm .. es — = =— 
Septicæmia bs s T $i - 16 15 17  Poisons— I I I I 28 7 28 
Sleeping Sickness oe T vs so = == Snake-bites .. CE - si — — — 
Sloughing Phagedena .. sis Ps i 7 1 7 Corrosive Acids T 2 —— — 
Small-pox .. Si T is T .. 908 375 312 Metallic Poisons - —- — 
Syphilis... y^ is - ar e = — — Vegetable Alkaloids — — — 
m Primary  .. is bi M .. 841 — 365 Nature Unknown — — — 
b) Secondary .. b o d .. 656 381 780 Other Poisons T A" is |. — — -- 
(c) Tertiary — .. is eA ia .. 15 — 19 Surgical Operations — .. és v -- 1,085  — 1,085 
(d) Congenital . oa T s oS oo — Amputations, Major .. — — — 
Tetanus .. be ka - .. 4 9 14 Minor .. — — — 
Trypanosome Fever M T de e — — — Other Operations -- — — 
Tubercle— T i e — — — Eye .. — — — 
(a) Phtbisis Pulmonalis - - .. 199 73 189 (a) Cataract 4 — 4 
tù) Tuberculosis of Glauds .. E . —_ — TM (b) Iridectomy  .. : m s 1 — 1 
(c) Lupus $4 T ju p e = — = (c) Other Eye Operations s œ l4 — 14 
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Dysentery and appendicitis show a marked 
Increase over previous years. 
The admissions for phthisis remain fairly con- 


stant. 


NATIVE WARDS. 


These wards were greatly overcrowded during the 
months of April, May, June and July. The 
maximum number on any one day was 233 on 
June 13, the full number of beds available in the 
general ward being 160 without overerowding. 
| Owing to this overcrowding 147 cases of various 
diseuses in convalescent stages were at different 
times transferred to the Beriberi Hospital, Pasir 
Panjang. 

The chief diseases treated with a comparison of 
former years are as under (the numbers including 
all native ward patients, whether police or other- 
Wise) :— 


1911 1010 1999 1903 1907 

Malarial fever 1,616 ... 1,117 .. 736 ... 858 .. 619 
Injuries... ed 865 ... 889 ... 768 ... 80) ... 448 
Venereal disease ... 278 ... 3871 ... 246 ... 284 ... 215 
Dysentery ... .. 149 .. 119 ... 130 ... 158 ... 123 
Enteric fever "T 76 ... 429 ... 69 ... 101 ... 145 
Beriberi ... zs 68 ... 9)... 80 .. 196 ... 68 
Tuberculosis us 43 ... 86 ... 108 ... 91... 70 
- Pneumonia m 883 ... — .. 54... 23... 22 
Cholera ... ud 13 ... — «a 5.. 2. 5 
Plague - au (ove —.. 62 —.. — 
Small-pox ... ios 2 s T. —. 1l. -- 


Other cases included heart disease, 30, with 11 
deaths; Bright's disease, 20, with 2 deaths; anky- 
lostomiasis, 28, with 3 deaths; meningitis, 11, with 
8 deaths; myelitis, 2, both fatal; fractured base 
of skull, 10, with 6 deaths; ruptured spleen, 7, all 
fatal; liver abscess, 5, with 8 deaths; cut throat, 3, 
with no deaths; ruptured bladder, 2, with 1 death; 
and hare lip, 1. 

The chief causes of death were: Malaria, 111; 
injuries, 42; enterie, 42; dysentery, 66; pneumonia, 
20; beriberi, 23; phthisis, 24; peritonitis, 13; 
broncho-pneumonia, 12; empyema, 8; tetanus, 7; 
and cholera, 6. 

As regards malarial fever, it will be noticed from 
the above table that the increase in the number of 
cases hus been steady and progressive. In 1906 the 
number of patients treated was 401, and in 1905, 
369. 

This disease has considerably swollen the number 
of deaths during the year, and frequently caused 
serious overcrowding of the wards from the number 
of cases admitted. Of the total number of deaths 
in the native wards 28 per cent. were caused by 
malaria, compared with a percentage of 11:20 from 
this disease last year. 

It has been obvious also from the autopsies per- 
formed that a large number of those dying from 
other complaints had had their constitutions en- 
feebled and health wrecked by previous or existing 
malarial fever. | 

From records kept during such periods as malaria 
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was most prevalent, it was found that very few of 
the admissions for this year. were those of persons 
residing outside municipal limits. 

In all wards blood films were taken on admission 
of all suspected malarial fever cases, & feature of 
the mieroscopie examination of the blood of these 
patients being the large number in which sub-tertian 
or malignant parasites were found, these exceeding 
ull other varieties. B P i , 

It has been a matter of general comment that 
the number of mosquitoes in the vicinity of the 
hospital has greatly exceeded the numbers met 
with in previous years. This was particularly 
noticed during the second and third quarters of the 
year. l 

To all natives, irrespective of race, parboiled rice 
only was issued, save in a few rare instances, when 
Siam rice was supplied as an extra to non-beriberi 
patients. 


NATIVE POLICE. 


Seven hundred and forty-eight police were 
admitted, as compared with 648 in 1910 and 529 in 
1909. 

The chief diseases treated were; Malarial fever, 
venereal disease, no disease discoverable and malin- 
gering, ulcers and boot-bite, bronchitis, dysentery, 
synovitis, conjunctivitis, phthisis. 

Eight deaths occurred among the police: 
Malaria, 4; dysentery, 2; and anæmia and perni- 
cious anæmia, 1 each. 

The admissions for malarial fever were largely 
in excess of previous years, 219 being admitted in 
1910, and 193 in 1909. | 

The chief nationalities of those admitted were 
Sikhs, 207; Tamils and other Indians, 225; Malays, 
164; and Chinese, 62. 


MATERNITY WARDS. 


The total admissions were 233 as compared with 
199 last year, 173 in 1909, and 143 in 1908. _ 

The nationalities of those admitted included: 
Europeans, 60; Eurasians, 12; Chinese, 61; Tamils, 
30; Japanese, 14; Sikhs, 12; Eurasian Jews, 9; 
Malays and Javanese, 8. 

A number of the European patients admitted 
came from Malacca and the Federated Malay 
States; the remainder were from Singapore Island. 

The deliveries comprised 59 European infants, 
being 33 males and 26 females; the native infants 
were 08 males and 84 females. ! 

The average weight of the European infants was 
T lb. 44 oz.; that of the native infants 6} lb. 

Two European infants and 19 native infants were 
stillborn. 

There were no deaths among European mothers, 
but 5 among native women. These were 1 within 
twenty minutes of admission from cardiac failure, 
1 each from dysentery, placenta previa, and rup- 
ture of the broad ligament, and 1 shortly after 
admission undelivered. 
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Colonial Medical Reporis.—No. 23. —Straits Settlements— 
(continued). 


REPORT ON THE HEALTH OF THE POLICE 
FORCE IN SINGAPORE FOR 1911. 


Report BY Dr. W. S. SHEPPARD, POLICE SURGEON. 


There were 5,300 attendances at the out-patient 

room during the year as compared with 5,796 in 
1010, and 3,924 in 1909. 
" There are some constables who hardly ever let a 
week pass without reporting sick, however trifling 
their ailment may be, and it is partly on this 
account that the number of attendances recorded 
is so large. 

The majority of these attending the sick-room are 
men suffering from slight indisposition or perhaps 
in some cases merely from ergophobia. 

Seven hundred and seventy-three cases were 
admitted to the General Hospital. Of these 25 
were Europeans and 748 were natives. 

here were 8 deaths. The number of malarial 
and other fever cases is the highest ever recorded. 


PRISON HOSPITAL. 
Report BY Dr. W. S. SHEPPARD, MEDICAL OFFICER. 


There were 1,041 admissions to hospital, the 
daily average of sick being 50°7, against 1,061 and 
47'05 respectively in 1910. 

The health of the prisoners has not been satis- 
factory, owing chiefly to the prevalence of three 
disorders, viz., colitis, eczema and neuritis. 

Colitis (with which I group dysentery and some 
cases of intractable diarrhcea) is an old scourge. In 
1911, 261 cases were recorded as compared with 315 
cases in 1910, and 278 in 1909. 

The careful supervision of the food and water 
gupply would seem to leave no loophole for the 
entrance of these disorders. Nevertheless, they 
recur year after year. Many cases are undoubtedly 
relapses. 

Eczema scrotum is a trifling malady in itself, but 
it causes discomfort and incapacity for the hardest 
kind of work. The cause is probably imperfect 
personal cleanliness, this in turn being due to too 
short & time being allotted to the bathing of the 
prisoners and, in some instances, perhaps, to in- 
sufficient cleansing of infected clothing. Better 
care is now taken in both these matters. 

Neuritis has probably been prevalent in the gaol 
for some years past, but it has escaped detection. 
During the year my attention was directed to it, 
and I was able to compile a list of 75 cases; all 
were affected but slightly. The lower extremities are 
the parts commonly affected. Experiments con- 
ducted at the Kuala Lumpur Researcu Institute and 
at the Singapore Prison tend to show that parboiled 
rice when cooked under a 40-50 lb. steam pressure 
in a closed vessel is not protective against beriberi 
and neuritis—as was once believed. 

Patients suffering from neuritis are, therefore, 
now fed on rice cooked in an open pan, and the 
other prisoners on rice cooked in steamers with an 
air inlet. 
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Beriberi.—Six cases occurred, 4 in long sentence 
prisoners, 1 in a short sentence prisoner, and the 
sixth case was admitted to prison with the disease. 
The long sentence prisoners undoubtedly contracted 
the disease in the prison. There were no deaths. 

The percentage of deaths to total treated was 3°8, 
and to the total prison population 0°63. Besides 
these deaths in hospital 8 occurred in long sentence 
prisoners, who died suddenly in their cells, the 
cause of death being heart failure from disease of 
the heart. | 


TAN TOCK SENG’'S HOSPITAL. 


Revort sy Dr. T. D. Kennepy, AcriNG MEDICAL 
OFFICER. 


The average daily sick was 608°81, against 519°77 
in 1910. 

The average stay in hospital of the total treated 
was 16°59 days, while that of those who died was 
11°57, of those who were discharged 18:30, and of 
those remaining at the end of the year 90°78. 

The percentage of deaths to total treated was 
14°33, against 15°71 in 1910. 

There were 1,920 deaths. Of this number no 
less than 337 died within twenty-four hours of 
admission, and 145 within forty-hours. Eliminating 
those dying within twenty-four hours, the death- 
rate would be 12°12 instead of 14°33, and eliminating 
those dying within forty-eight hours 10°73. 

The admissions have been the largest number 
on record—12,826—being an increase over the pre- 
vious year of 8,994. Notwithstanding the opening 
of the Kwong-Wai-Shiu Free Hospital, where the 
patients average daily about 200, there has been 
no falling off in the numbers seeking admission here. 

The principal diseases treated were: Malaria, 
ulcers, venereal diseases, dysentery,  beriberi, 
phthisis, injuries, abscess, pneumonia, bubo, 
Bright’s disease, rheumatism, scabies, bronchitis, 
hepatic cirrhosis, enteritis, enteric fever, ankylos- 
tomiasis and corneal ulcer. | 

Malaria.—Among the diseases treated malaria 
again formed the bulk of the admissions; the 
number of cases being 5,022 with 476 deaths, 
against 3,150 cases and 377 deaths in 1910, and 
1,922 and 260 deaths in 1909. 

The localities from which malaria cases came 
were chiefly Johore, Bukit Timah, Tanjong Pagar, 
Kampong Malacca, Upper Serangoon, Kampong 
Kapur and Thomson Road. 

Ulcers.—There were 1,719 cases of ulcer, against 
770 in 1910. Two wards are devoted solely to the 
treatment of ulcers and they are not enough. 
There are many cases distributed throughout the 
other wards. The wastage from this simple cause 
is lamentable. From ignorance and neglect on the 
part of the patient, he frequently seeks admission 
to hospital so late that the only means of saving 
life is amputation of a limb. | 

Venereal Discases.—They were made up as fol- 
lows: Primary and secondary syphilis, 889; gonor- 
rheal and syphilitic arthritis, 222; gonorrhea, 100. 
There were 26 deaths from secondary syphilis and 3 
from arthritis. 
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A few cases of syphilis, specially selected, were 
treated for the first time with ‘* 606 " with excellent 
results. Thirty were treated by intramuscular 
injection, and 20 by intravenous. 

Dysentery.—The total number of cases treated 
was 900, as compared with 642 in 1910; of these 
444 died, giving a mortality of 48°4 per cent., 
against 52°49 per cent. in 1910. As in former 
years this high percentage is largely due to the 
hopeless condition of patients when they are 
admitted to hospital. Thirty-one died within 
twenty-four hours of admission to hospital. 

Beriberi.—Four hundred and eighty-five patients 
were treated, 66 died, a mortality of 18:5 per cent. 
Of these 66, 36 died with twenty-four hours of 
udmission, reducing the death-rate to 6:18. This 
shows a gratifying decrease from the previous year, 
when 590 cases were recorded, with a mortality of 
19:67 per cent. One hundred and ninety-seven 
chronic cases were transferred to the Beriberi 
Hospital at Pasir Panjang. 

Pulmonary Tuberculosis.—Grouped under phthisis 
were 385 cases, of these 215 died, giving a death- 
rate of 55:84. Under general tuberculosis were 
74 cases with 36 deaths. 

Pneumonia.—One hundred and sixty-nine cases 
were treated with 81 deaths, and 22 cases of 
broncho-pneumonia with 18 deaths. 

Enteric Fever.—Sixty-two cases with 36 deaths. 

Ankylostomiasis.—Sixty-seven cases with 29 
deaths, 7 of these died with twenty-four hours of 
admission. 

Lunacy.—One hundred and thirty-seven patients 
were sent for observation, of whom 87 were certified 
as insane and transferred to the Lunatic Asylum. 

Medico-legal.—Seventy-two bodies were sent for 
Coroner's inquest, in addition there were the usual 
inquests on those who died in hospital from acci- 
dents and injuries. Five hundred and thirteen 
police cases were sent in for treatment. 

The total number treated in the European ward 
was 420, with 14 deaths from the following causes: 
Enterie fever, 2; cerebral hemorrhage, 2; liver 
abscess, 2; malaria, 1; beriberi, 1; phthisis, 1; 
eystitis, 1; blaekwater fever, 1; sprue, 1; diabetic 
coma, 1; senility, 1. The diseases were chiefly 
malaria, venereal diseases, aleoholism, phthisis and 
bowel complaints. 

The surgical work done during the year has been 
greatly in excess of that done in any former year. 

Clholcra.—One hundred and two cases were 
admitted during the vear. There were 71 deaths, 
giving a mortality of 60:6 per cent. During the 
latter part of September to the end of October 
there was an outbreak of cholera, when 65 cases 


were admitted. Forty patients died, giving 38 per 


cent. recoveries. Boger's treatment by intravenous 
injection of hypertonic saline was tried for the first 
time and gave encouraging results. Forty-six 
Cases were injected one or more times and 27 ol 
them recovered. The percentage of recoveries of 
those injected was 58 per cent.; of 19 uninjected 
only 2 recovered, a percentage of 10 recoveries. 





Plague.—Eleven patients were admitted, of 
whom 5 died, giving a mortality of 45°45 per cent. 
In bubonic cases secured in the early stages of the 
disease, free incision or the enucleation of the 
enlarged glands favourably influenced the future 
course of the disease. | 

Small-poz.—The number of cases treated was 
281. -Of these 65 died, giving a death-rate ot 
28:18 per cent. Of 124 with evidence of past 
vaccination but 14 died compared with 51 deaths 
occurring in 101 unvaccinated cases. 


LUNATIC ASYLUM. 
Report BY Dr. H. J. Gipsps, MEDICAL 
SUPERINTENDENT. 


One hundred und ninety males and 30 females 
were admitted in 1911, making a total treated for 
the year of 452 males and 101 females. | 

Of the above 13 males and 1 female were second 
admissions. 

The recovery and death-rates on the total treated 
for 1911 were 14°65 and 15°75 respectively. The 
death-rate for 1911, based on the average number 
resident, was 24°30 per cent. Cholera, dysentery 
and tuberculosis are largely answerable for this 
high rate. The recovery rate caleulated on the 
admissions was 36°81 per cent. | 

The number of deaths occurring in those with 
under a month's residence indicates the. greatly 
impaired physical condition of many of the patients 
on admission. zog 

Amongst the main causes assigned malaria again 
ranks highest with 62, thus contributing 28:18 per 
cent. of the admissions as against 14:04 of the 
previous year. The Asylum shared with the rest 
of the town and country in the epidemic. ` So bad 
was it here that but few of the staff escaped. At 
one time both dressers, the steward, clerk and the 
matron were seriously ill with the disease. Of the 
many patients who suffered 9 died. 

Venereal disease is assigned as the cause of 21 
cases of mental breakdown, it is doubtful if these 
figures are correct in more than 3 per cent. of the 
cases. | 

Alcohol, pulmonary tuberculosis, previous attacks, 
old age and hereditary influences vielded, respec- 
tively, 17, 16, 17, 9 and 7 cases. 

Alcohol, as a factor in the causation of insanity, 
shows a slightly higher rate than it did for 1910. 

Beriberi.—One patient was admitted in August 
with the disease from Singapore, otherwise the 
Asylum has remained free. The experiment of 
feeding the patients with under-milled Siam rice 
commenced on December 21, 1910, was continued 
with two or three short breaks from want of such 
riee until November 30, 1911, when it had to be 
abandoned owing to the Government of Siam re- 
fusing to export any on account of the rice famine. 
During the period the patients were so fed: no beri- 
beri occurred. | 

Cholera.—I regret to have to again record an 
outbreak of this disease amongst the patients at 
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Pasir Panjang Asylum. The first case occurred on 
August 17. Three days after the commencement 
of the outbreak all patients were removed to the 
Quarantine Station on St. John's Island. 

There were no cases amongst the beriberi patients 
in the adjoining wards at first, but within three 
days the disease also broke out there and the 
patients were removed to St. John's on August 23. 

During their stay on the Quarantine Station 
11 deaths from cholera occurred amongst the insane, 
2 amongst the beriberi patients, and 1 hospitul 
servant, a toty, died. | | 

One of the Bengali attendants was also attacked 
with cholera on St. John's; he recovered. 

It is difficult to account for this outbreak at 
Pusir Panjang, five miles from town, although cases 
of cholera were being reported in Singapore at the 
time. 

A few days before the outbreak the municipal 
water supply was noticed to be offensive and dirty, 
the water having become stagnant. Arrangements 
were at once made for the more frequent flushing 
of the main. It is hardly probable that this water 
was in fault or a far bigger and more general out- 
break must have occurred. 

An interesting case to note is that of a malarial 
patient with an enlarged and diseased spleen, who 
ruptured his spleen by violent vomiting and died 
within two hours. 


,, BERIBERI HOSPITAL, SINGAPORE. 
Report BY Pr: H. J. GiBss, PruvsiciaN-IN-CiARGE. 

Four hundred and. seven patients were admitted 
in 1911, a total treated of 521 during the year. Of 
these, 94 were discharged recovered, 184 relieved, 
| not improved, 9 were transferred to the General 
and Tan Tock Seng's Hospitals for diseases other 
than beriberi, 120 absconded and 16 died, leaving 
under treatment at the end of 1911, 97 patients. 

Owing to the occurrence of.cholera amongst the 
neighbouring male and female insane patients on 
August 19 and of a case on August 22 amongst the 
Tan Tock Seng's Hospital beriberi patients the 
whole of the General Hospital overflow patients 
then in residence were, with the beriberi patients, 
removed to the Quarantine Station on St. John’s 
Island on August 28. . — 

During their period of quarantine two fatal cases 
of cholera occurred: among the General Hospital 
patients, the first on the 23rd and the second on 
the 31st August, they both died on the 31st. 

Of the beriberi patients the patient attacked on 
the 22nd died on the 28rd, and at St. John's one 
other was attacked but recovered. | 

I regret to have to report the death of the toty 
of the Beriberi Hospital from cholera. He became 
infected while in attendance’on the patients on 
August 29 and died the following day. 


PENANG. 
Report BY Dg. R. DANE, SENIOR MEDICAL OFFICER. 


“Settlement ’’ includes Penang, Province Wel- 
leslev and Dindings. | V 
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The estimated mean population of the Settlement 
for 1911 was 278,811 (Penang Island, 141,893; 
Province Wellesley, 129,840; Dindings, 7,578). 

Births.—The births in the Settlement during 
1911 were 7,858. This is an increase of 481 on 
1910. Penang Island, 3,871; Province Wellesley, 
8,789; Dindings, 198. 

Deaths.—The number of deaths in the Settle- 
ment in 1911 was 10,231 (6,973 males, 3,258 
females) which shows an inereuse on 1910 of 
713. 

The death-rate of Penang Island alone was 41:46, 
an increase of 8:36 per mille on 1910. 

Beriberi.—Parboiled rice is exclusively used in 
all Government institutions and in them no fresh 
cases have occurred. | 

Malarial Fever.—What I found at Glugor Village 
is typical of some other places. Over an area of 
about half a square mile there are streams, ditches, 
big puddles, tiny puddles, small ponds and hoof 
prints. To level and drain this area would cost a 
large sum, besides a large amount annually to keep 
it in order. 

My recommendations for treatment now are:— 

(1) The distribution of tabloids of quinine at cost 
price. Tabloids; because the peasant, and others 
too, will not take the bitter solution, or the powder; 
and at cost price because what is given free is not 
valued, and beeause if given free it would be 
cornered by some rogues. . | 

(2) Instruction of the boys at school to recognize 
mosquito Jarve: ocular demonstration that these 
larve become mosquitoes. I think it likely that 
the rising generation may thus be induced to help 
themselves to kill off the mosquito larve. 

(3) A labour party, under direction of the Senior 
Medical Officer, to go round, under control of a 
sanitary Inspector. 

General Diseases.—The admissions to the various 
hospitals in the Settlement were 12,878, against 
10,368 in 1910. 

Smull-por.—The 1910 outbreak in Penang con- 
tinued up to October, 1911; 109 cases and 32 deaths. 
The 1910 outbreak, Province Wellesley, continued 
up to the end of 1911; 857 cases with 78 deaths. 
Dindings began in March and ended in July; 14 
cases with one death. 

Cholera.—An outbreak occurred on the west side 
of Penang Island. . There were 60 cases and 52 
deaths. A special report has been sent in. 

The question of enlarging the accommodation for 
Europeans at the General Hospital has been under 
consideration since October. On several occasions 
there was no room in the seamen's ward and some 
patients were temporarily put into the officers’ 
ward. Besides, admissions had to be refused on 
several occasions. 

The new Quarantine Station was opened on 
April 6. Latrines had been provided which if 
properly used would have been ideal. Experience 
showed that the Tamil eoolie would not and could 
not use them properly, as a consequence the camp 
became insanitary. "These faets not being known 
publicly false conelusions were drawn. 
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RETURN OF DISEASES AND DEATHS IN 1911 AT THE FOLLOWING INSTITUTIONS :— 


General, District, Lock, Prison, Quarantine Camp, Jelutong, Balik Pulau, Leper Hospital, Palau 
le Lumut, Female Leper Ward, Jelutong, and Female Ward, District Hospital and New 
Quarantine Station, Pulau Jerejak, Penang, Straits Settlements. 


GENERAL DISEASES. 


Alcoholism 

Anæmia 

Anthrax 

Beriberi 

Bilbarziosis 

Blackwater Fever 
Chicken-pox 

Cholera 

Choleraic Diarrhoea 2 
Congenital Malformation 
Debility 

Delirium Tremens 
Dengue .. 

Diabetes Mellitus 


Diabetes TERIN ss E 


Diphtheria 

Dysentery . 

Enteric Fever 

Erysipelas .. 

Febricula .. 

Filariasis .. 

Gonorrhca 

Gout , 

Hydrophobia ss 
Influenza .. hs EN 
Kala Azar.. 

Leprosy .. 

(a) Nodular 

(b) Anesthetic .. 

(c) Mixed 
Malarial Fever— 

(a) Intermittent 
Quotidian .. 
Tertian 
Quartan 
Irregular .. « 
Type undiagnosed 

(b) Remittent .. à 

(c) Pernicious .. 

(d) Malarial Cachexia.. 
Malta Fever : 
Measles 
Mumps .. T 
New Growths— .. 

Non-malignant 

Malignant 
Old Age 
Other Diseases 
Pellagra 
Plague 
Pyæmia 
Rachitis : 
Rheumatic Fever 
Rheumatism - 
Rheumatoid Arthritis 
Bcarlet Fever 
Scurvy 
Septiciemia ; 
Sleeping Sickness 
Sloughing b E 
Small-pox . 

Syphilis 

(a) Primary 

(6) Secondary .. 

(c) Tertiary 

(d) Congenital .. 
Tetanus 
Trypanosome Fever 
Tubercle — 

(a) Phthisis Pulmonalis 


(b) Tuberculosis of Glands is 


(c) Lupus 
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GENERAL DISEASES— continued. 
(d) Tabes Mesenterica e 
(e) Tuberculous Disease of Bones .. 
Other Tubercular Diseases 


Varicella .. T 

Whooping Cough 

Yaws ; As dee 
Yellow Fever bs vá s 


LOCAL DISEASES. 


Diseases of the— 


(b) Iridectomy  .. 
(c) Other Eye Operations 


Cellular Tissue sis ae T .. 192 
Circulatory System — 
(a) Valvular Disease of Heart 83 
(b) Other Diseases .. 29 
Digestive System — — 
ta) Diarrhoea Kx 455 
(b) Hill Diarrhea .. — 
(c) Hepatitis 1 
Congestion of Liver — 
(d) Abscess of Liver 5 
(e) Tropical Liver .. — 
(f) Jaundice, Catarrhal 8 
(g) Cirrhosis of Liver ` 18 
(hì) Acute Yellow Atrophy — 
() Sprue .. . 2 
U) Other Diseases .. gs Se .. 409 
Ear 2s es ds T . 1l 
Eye T he is bs .. 190 
Generative System — iE bes Ps e -— 
Male Organs in - ER .. 297 
Female Organs T ki aA .. 191 
Lymphatic System  .. T $2 .. 163 
Mental Diseases is T = M — 
Nervous System T as - .. 118 
Nose  .. - 2s és "T 7 
Organs of Locomotion s $5 .. 80 
Respiratory System  .. gs "P .. 480 
Skin— . Và a T p o.oo 
(a) Scabies .. axe T as .. 125 
(b Ringworm . és - .. 28 
(c) Tinea Imbricata es es e. — 
(d) Favus  .. s s "e re — 
(e) Eczema .. T a T .. 85 
( f) Other Diseases .. o se .. 1,077 
Urinary System i vs v .. 161 
Injuries, General, Local— .. ss .. 484 
a) Siriasis (Heatstroke) e e| — 
b) Sunstroke (Heat PORMO) — 
(c) Other Injuries — 
Parasites — e — 
Ascaris lumbricoides .. — 
Oxyuris vermicularis . — 
Dochmius duodenalis, or Ankylostoma duo- 
denale ` . 27 
Filaria medinonsis (Guinea. worm) 3 
Tape-worm is ex 2 
Poisons — — 
Snuke-bites 1 
Corrosive Acids — 
Metallic Poisons 1 
Vegetable Alkaloids — 
Nature Unknown — 
Other Poisons 1 
Surgical Operations— .. bs és 201 
Amputations, Major .. "e e — 
Minor .. — 
Other Operations me 
Eye .. — 
(a) Cataract — 
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Colonial Medical Reports.—No. 23.—Straits Settlements— 
(continued). 


QUARANTINE CAMP. 
Report By Dr. R. DANE, SENIOR MEDICAL OFFICER. 


Of infectious diseases there were 61 cases re- 
maining at the beginning of the year (viz., small- 
pox 51 and chicken-pox 10) and 150 were admitted 
during the year. 

Three hundred and eleven contacts and 87 obser- 
vation cases were admitted. Of them 90 were 
vaccinated for the first time on arrival in the camp, 
113 had vaccination marks but were re-vaccinated. 
Ninety-five having been recently vaccinated and 18 
having obvious marks of previous small-pox were 
not vaccinated. 

Nineteen cases of small-pox died during the year, 
17 of whom bore no vaccination marks. The two 
cases who acquired small-pox in the camp and died 
were vaccinated on admission to the camp. They 
were both infants. They had been in contact with 
small-pox some days before admission. 

Eleven deaths occurred amongst patients ad- 
mitted for observation, viz., acute dysentery, 2; 
acute diarrhea, 7; chronic diarrhea, 1; acute 
cholecystitis, 1. 


GENERAL HOSPITAL. 
REPORT BY Dr. J. S. WEBSTER, SURGEON-IN-CHARGE. 


During the year 1911 there have been 276 patients 
admitted to the European wards and 1,598 to the 
native wards as compared with 271 and 1,227, 
respectively, during 1910. This shows an increase 
of 371 patients, i.e., 24°7 per cent. The mortality 
excluding deaths within 24 hours of admission was 
2°82 for the European wards and 8:07 for the native 
wards, as compared with 2°95 for the Europeans 
and 4:22 for the natives in the former year. The 
cause of this increase in the number of deaths 
occurring in the native wards is easily found in the 
number of Tamil coolies who have been admitted 
to hospital in a moribund condition. 

On several occasions all the beds in the European 
wards have been occupied and patients have either 
had to be refused admission, or else others, only 
peras recovered, discharged to make room for 
them. 

The principal diseases treated: Malaria, 399 with 
18 deaths; tuberculosis, 28 with 8 deaths; dysen- 
tery, 84 with 30 deaths: venereal, 102 with no 
deaths; beriberi, 15 with 5 deaths. 

Beriberi.—Fifteen cases were treated during the 
year, as compared with 25 in 1910 and 15 in 1909. 
No case occurred amongst patients admitted to 
hospital for other diseases. | 
_ Operations.—One hundred and thirty-three opera. 
tions were performed during the year as compared 
with 108 in 1910. 


PRISON HOSPITAL. 
Report By Dr. R. Dane, SENIOR MEDICAL OFFICER. 


The sanitary condition of the prison was good, 
and the health of the prisoners satisfactory. 


Six hundred and fifteen patients were admitted 
during the year. The average daily sick was 31°15. 
The prominent diseases causing admission were: 
Diarrhea, 101; anemia, 40; dysentery, 28; phthisis, 


«13. 


Mortality. —Of the 25 deaths 20 were certainly 
due to disease acquired before arrival in prison, 15 
of them being sent straight into hospital. 

From October to the end of the year I arranged 
with the Superintendent of Prisons that all prisoners 
should be kept in their cells for the first twenty-four 
hours after admission so that we could discover 
any who were suffering with diarrhcea or dysentery 
on arrival. Since this has been done a large number 
of cases of diarrhea has been so detected. 


DISTRICT HOSPITAL. 
Report BY Dr. J. S. WEBSTER, MEDICAL OFFICER. 


3,886 patients were admitted during the year as 
against 3,485 in the previous year. 

The average daily sick was 881:18 as compared 
with 289°73 in 1910. 

There were 516 deaths during the year (mortality 
13°30 to total treated) as against 527 deaths in the 
previous year (mortality 14°05). Forty-five patients 
died within 48 hours of admission. The percentage 
of deaths to total treated, excluding those dying 
within 48 hours of admission, was 11°35. 

Operations.—Sixty-three operations were per- 
formed during the year, nearly all of a minor 
nature. 

Malarial Fever shows an increase over those 
admitted in the three preceding years. Beriberi 
shows a marked decrease of cases treated. No 
cases occurred amongst patients in hospital. Par- 
boiled rice was exclusively used in the hospital 4s 
in recent years. 

Dysentery.—One hundred and seventy-nine cases 
were treated during the year with 77 deaths (mor- 
tality 43:02). | 

Diarrhea.—Acute and chronic accounted for 232 
cases treated with 91 deaths (mortality 89:22). 

The high mortality among diarrhea and dysentery 
cases is accounted for by the fact that most of the 
cases when brought in were in a practically mori- 
bund condition. 

Phthisis also shows a high death-rate as in pre- 
vious years. There was a slight falling off in the 
number of admissions. 

Venereal Diseases accounted for 613 admissions 
with 6 deaths. 


EYE WARD, DISTRICT HOSPITAL, PENANG. 


Report BY Dr. J. KIRK, Honorary VISITING 
OPHTHALMIC SURGEON. 


There were 140 cases of eye disease treated in 
this ward during the year as in-patients and 52 
attended as out-patients. 

There were also 20 cases of subconjunctival injec- 
tion performed. This method of treatment has had 
encouraging results in many cases of pannus and 
corneal opacity. 
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BALIK PULAU HOSPITAL. 
Report BY Dr. R. Dane, SENIOR MEDICAL OFFICER. 


During the year 328 patients were admitted. 
The daily average number of sick was 36. 


The principal diseases were: Ulcers, 119; malarial | 


fever, 39; injuries, 20; rheumatism, 16; anemia, 14; 
diarrhoea, 12; phthisis, 11; chancroids, 13; syphilis, 
10. 

There were 89 deaths during the year, giving a 
mortality of 10°86 of those treated. The causes of 
death were: Phagedena, 6; phthisis, 6; diarrhoea, 
6; chronic Bright’s disease, 5; dysentery, 3; 
anæmia, 3; valvular disease of the heart, 3; malaria, 
2; pneumonia, 1; septicemia, 1; syphilis, 1; cellu- 
litis, 1; enteritis, 1. 

There was an outbreak of cholera—60 cases 
occurred with 52 deaths, the first case was reported 
on May 4, and the last case on May 28. 


LUMUT HOSPITAL, DINDINGS. 
Report BY Dr. R. Dane, SENIOR MEDICAL OFFICER. 


Four hundred and seventy-seven cases were 
admitted during the year, 12 remained from the 
previous year, making a total of 489 cases treated. 
The principal disease treated was malarial fever 
178 (104 cases from Sitiawan and 74 cases from the 
ao of Dindings). The average daily sick was 

3. 

There were 56 deaths during the year, of this 
number 19 died within 48 hours of admission. 
The causes of death in the 56 fatal cases are: 
Malaria, 12; anemia, 12; dysentery, 10; beriberi, 
5; phagedena, 8; phthisis, 3; acute nephritis, 2; 
debility, 2; chronic malaria, 1; tuberculosis, 1; 
chronic bronchitis, 1; broncho-pneumonia, 1; 
enteritis, 1; abscess of the liver, 1; and Bright’s 
disease, 1. The percentage of deaths to total 
treated was 11:45. The percentage to total treated, 
excluding those dying within 48 hours of admission, 
was 7°87. 

Fourteen cases of small-pox occurred in the dis- 
trict with 1 death. 

The general health of the population in Lumut 
has been satisfactory. 


LEPER ASYLUM, PULAU JEREJAK. 


REPORT BY Dr. J. C. C. Forp, MEDICAL OFFICER-IN- 
CHARGE. 


The average daily number of inmates was 412. 
The percentage of deaths was 26:12. One Chinese 
leper (Perak) committed suicide by hanging. 

Official visits were made during the year by His 
Excellency the Governor; the Honourable Resident 
Souncillor, Penang; the Honourable Principal Civil 
Medical Officer, S.S.; the Honourable Colonial 
Engineer. Other visitors were the Bishop of 
Malacca and Dr. R. Romer, of Deli (Sumatra). 

Towkays Goh Taik Chee and Goh Soon Cheng 
presented each leper with a small sum of money 
at the Chinese New Year; this amount was supple- 


mented by a donation from the Anti-Mendicity 
Fund. 
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FEMALE DISTRICT HOSPITAL. 
Report By Dr. J. S. WEBSTER, MEDICAL OFFICER. 


Throughout the year all the patients in this 
hospital have been lodged in a ward on the lower 
story of the Female Ward. It is proposed to 
cement the floor of this ward during the coming 
year since many of the patients have very filthy 
habits. New latrines were erected for this ward, 
together with two new bathrooms, and they are 
connected with the building by means of a covered 
way. Electric light has also been installed; it is 
a great improvement. 

During the year there have been 247 admissions 
with 52 deaths. Many patients arrived in a mori- 
bund condition. The patients have consisted 
almost entirely of Tamils and Chinese, especially 
the former. 


PROVINCE WELLESLEY. 
Report By Dr. E. D. WurrrLE, MEDICAL OFFICER. 


On an estimated mean population of 129,341 the 
birth-rate in 1911 was 29°28 and the death-rate 
30°76 per mille. 

The admissions to the three Government hospitals 
numbered 3,099, as compared with 8,046 in 1910 
and 2,696 in 1909. 

The death-rate per cent. was 12°19 as against 
11°65 in 1910 and 12°68 in 1909. 

The public health throughout the year was good, 
with the exception of an epidemic of small-pox in the 
Central Province which cost 58 lives. 

The spread of the epidemic was facilitated by the 
concealment of small-pox patients. About half a 
dozen convictions were obtained for this offence. 

A similar epidemic occurred later in the year 
amongst the waterside labourers of the Prye River. 

The accompanying table shows the relationship 
of the case mortality throughout the Province during 
the year to the presence or absence of vaccination 
marks :— 

Deaths 


Cases Per cent. 


Vaccinated EN .. 198 ... 15 7:51 
Unvaccinated  ... .. 1574 .. 68 40:12 
Total ... 855 .. 78 93-08 


The water supply from Bukit Seraya has been of 
good quality. The reservoir is being enlarged. 
The analyses of the water from Bukit Panchor are 
very definitely condemnatory. A filter scheme of 
Jewell type is being prepared. 


BUTTERWORTH HOSPITAL. 


The principal diseases treated during the year 
were: Abscess, anemia, beriberi, bronchitis, diar- 
rhea, dysentery, injuries, malarial fever, phthisis. 
pyrexia, ulcers, venereal diseases. 

Among the more important operations were the 
following: Amputation, arm; circumcision, explora- 
tory laparotomy, extraction of teeth, extraction of 
cataract, for cut throat, forceps delivery, incision 
abscess, paracentesis abdominis, reduction of dis- 
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RETUBN OF Diseases AND DagaTHS IN 1911 AT THE FOLLOWING INSTITUTIONS :— 


Butterworth, Bukit Mertajam, and Sungai Bakap Hospitals, Province Wellesley, 
Straits Settlements. 


GENERAL DISEASES. E E 
is $ ggg 3 
se 8 ca 3 GENERAL DisEASES— continued. 

. < A E (d) Tabes Mesenterica ss gx = 
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Anthrax - 7  — Varicella s € 
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lackwater Fever — — — 
ONISKeri por io. x 10 Yellow Fever 
Cholera i 4 8 4 
Choleraic Diarr A is — — — LOCAL DISE ; 
Congenital Malformation — — — ee 
Debility .. , — — — Diseases of the— 
Delirium Tremens — — — Cellular Tissue 68 
ngue  .. " — — — Circulatory System PE: 
Diabetes Mellitus — — — (a) Valvular Disease of Heart 5 
Diabetes Insipidus — — — (b) Other Diseases .. 7 
Diphtheria as — — — Digestive System— Sas 
Dysentery .. 190 75 191 (a) Diarrhœa sa 87 
Enteric Fever 9 6 9 (ò) Hill Diarrhea .. = 
Erysipelas.. 2 1 3 (c) Hepatitis Ws 1 
Febricula .. — — — Congestion of Liver 1 
Filariasis .. — — — (d) Abscess of Liver z 
Gonorrhea o9 — 55 (e) Tropical Liver . — 
Gout ; — — — (f) Jaundice, Catarrhal 7 
Hydrophobia — — — (g Cirrhosis of Liver 83 
Influenza .. — — — (h) Acute Yellow ml a — 
Kala-Azar.. — — -- (4) Sprue .. v ; Ben 
Leprosy .. 14 1 14 (j) Other Diseases .. 120 
(a) Nodular . — — — Ear pa és - b 
(5) Ansesthetic . — — — Eye 47 
(c) Mixed — — — Generative System— . -— 
Malarial Fever— — — — Male Organs 100 
(a) Intermittent — — — Dee Organs 18 
Quotidian .. — — — phatic System 58 
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Quartan .. — — — Nervous System 52 
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Type undiagnosed — — — Organs of Locomotion 62 
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(c) Pernicious .. ; 165 33 165 kin— . — 
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New Growths— .. — — — (3 Eczema .. vs 17 
Non-malignant 38 — 4 ( f) Other Diseases .. 407 
Malignant ne 18 2 18 Urinary System ; 50 
Old Age .. T — .—  — Injuries, General, Local— 198 
Other Diseases 93 18 94 a) Siriasis (Heatstroke) ri — 
Pellagra .. — — — (b Sunstroke (Heat zene) — 
Plague  .. i — — — (c) Other Injuries .. 41 
Pyæmia .. T 2 — 2 Parasites— n — 
Rachitis .. . — — — Ascaris lumbricoides e" — 
Rheumatic Fever _ — — — Oxyuris vermicularis . — 
Rheumatism à 36 1 88 Dochmius duodenalis, or Ankylostoms duo- 
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Scurvy  .. ee — ~- — Tape-worm : T à " = 
Septiceemia T — — — Poisons— — 
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located hip, scraping ulcers, skin grafting, spinal 
injection, suture of wounds of abdominal wall. 

A microscopical examination of the blood in all 
fever cases has been carried out throughout the 
year. The stools of a large number of patients 
have been microscopically examined. 

Vaccination.—Four thousand two hundred and 
thirty-three cases vaccinated during the year, of 
which 2,164 were emergency cases. The percentage 
of failures was 90°9. 

Twenty-two autopsies were performed during the 
year on the bodies brought by the police. The 
Assistant Surgeon had also to inspect bodies with 
the Coroner at their respective places of death on 
several occasions. 

Medical evidence was required in different courts 
about fifty times during the year. 

Out of 1,806 vaccinations performed in all, 887 
were emergency vaccinations for the epidemic. Of 
these 1,708 were inspected, with the result that 
81:85 per cent. were perfect and 10°53 per cent. 
failed. 

The epidemic of small-pox of last year continued 
for the major portion of this year. There were 231 
cases in this district with 54 deaths. Of these 159 
occurred from January to April, 2 in May, 7 in 
June, 55 in July and August, 2 in September, nil 
in October, 5 in November, and 1 in December. 


SUNGAI BAKAP HOSPITAL. 


Work Done.—Remaining from 1910, 85; admitted 
during 1911, 902; total treated, 937; average daily 
number of sick, 39°48; discharged, 767; transferred, 
0; absconded, 5; died, 181; percentage of deaths 
to total treated, 13°98; percentage of deaths to total 
treated, excluding those dying within 48 hours of 
admission, 10°54. 

There were 79 cases of malarial fever, with S 
deaths, and 37 cases of pulmonary tuberculosis, with 
14 deaths. 

Diagnosis in all cases being verified by micro- 
scopic examination. Eight cases of beriberi with 
no deaths. All cases of beriberi contracted the 
disease from outside the hospital. 

The total treated is 120 less than in 1910. 

Operations.—There were 62 cases of major and 
minor operations with 4 deaths. No death oceurred 
under general anesthesia. 


ESTATE AND ESTATES HOSPITALS. 


There are now some thirty estates to be visited by 
the Medical Officer, Province Wellesley, a task only 
possible while the service car is in good order. Im- 
provement in the care of the coolies is noticed on 
most of the estates. Some are slow to move. 
Bertam and Batu Kawan are the most progres- 
sive. The dressers, working under certain dis. 
advantages, have done their duties well. 

Bertum Estate.—Good progress has been made 
in the re-housing of the coolies in permanent lines 
of improved type. 
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The drinking water is served by taps from a tank, 
the supply from which is pure, but of small 
quantity. 

The precincts of the lines are polluted; latrines 
are to be provided. 

Average number of coolies resident on estate iu 
1911: Tamils, 792; Javanese, 24; and Chinese, 717. 

Malakoff Estate.—4A new hospital and a new 
coolie line have been built on this estate. Drinking 
water is obtained from bricked wells by dippers. 

Average number of coolies resident on estate in 
1911: Tamils, 623; Javanese, 312; and Chinese, 58. 

Prye Estate.—The coolies have been re-housed in 
lines of improved type. 

Latrines are now provided. Care has been taken 
in the upkeep and improvement of the hospital. 
Water supply by taps from a hill reservoir. 

Average number of coolies resident on estate in 
1911: Tamils, 740; Javanese, 407; and Chinese, 96. 

Batu Kawan Estate.—A new hospital has been 
built, and the coolies in the great part re-housed in 
lines of improved type. Ingenious latrines are 
installed to the great betterment of the health of 
the coolies. Drinking water from taps supplying 
sand filtered water from a hill reservoir and in part 
from rain water collected in properly screened 
tanks. 

Average number of coolies resident on estate in 
1911: Tamils, 651; Javanese, 423; and Chinese, 
432. 

Val d’or Estate.—The new hospital was occupied 
early in the year; its infectious ward fell down later 
The health of the estate is fair. The water supply 
is by dippers from tanks that contain water too 
hard to be palatable. Water is imported in casks 
and collected from the trees during rain storms. 
Water holes are dug wherever there appears an 
opportunity of obtaining a palatable supply. This 
estate must tackle this problem next year. 

Average number of coolies resident on estate ‘n 
1911: Tamils, 119; Javanese, 186; and Chinese, 41. 

Bakap Plantation.—The health of this estate has 
improved during the year. The water supply ‘s 
from shallow wells of poor design. 

Average number of coolies resident on estate in 
1911: Tamils 292. 

Caledonian Estate.—Some general improvement 
in the condition of the coolie lines of this estate 
has been shown during the year.  Latrines are 
improved. 

The water supply from Nibong Tebal reservoir 
has given rise to many complaints. 

A new hospital has been started on a fresh site. 

Average number of coolies .resident on estate in 
1911: Tamils 2,277, Javanese 714, and Chinese 699. 

Byram Estaie.—Some new and improved lines 
have been erected. The diminution in the number 
cf cases of bowel disorders last year anticipated by 
Dr. Sheppard from the installation of tap water 
supply has been remarkable; 279 cases in 1911 as 
compared with 509 in 1910. 

Average number of coolies resident on estate in 
1911: Tamils 461, Javanese 672, and Chinese 262. 
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Colonial Medical Reports.—No. 23.—8traits Settlements— 
(continued). 


MALACCA. 
Report BY Dr. A. H. Keun, MEDICAL OFFICER. 


The total number of births registered in 1911 was 
3,942 (males 1,993, females 1,949), showing a 
decrease of 513 to 1910, when there were males 
2 339, females 2,116. This, with the population 
obtained at the last census taken on March 10, 1911, 
shows a birth-rate of 31°77 per mille, compared 
with 45:04 per mille in 1910, and 41:08 per mille 
in 1909. 

Death-rate.—The number of deaths recorded in 
1911 was 7,159 (males 4,981, females 2,178) as 
contrasted with 5,188 in 1910 and 4,085 in 
1909. 

The general health of the Settlement, judging by 
the statistics given above, was most satisfactory. 
Last year was a record year for unhealthiness and 
for epidemics of malaria and small-pox. Severe 
outbreaks of malarial fever occurred throughout the 


Settlement, and estates which had never had 
malaria before showed a severe incidence. March, 


April, May, June, July, August and September saw 
the disease at its worst. During these months the 
admissions into the Government hospitals were 
greatly increased. 
town as well as country. Streets where malaria 
was formerly little known, e.g., Heeren Street, 
Fort Terrace, Jonker Street, had several cases of 
locally contracted disease. With the view of 
destroying the breeding places of mosquitoes, the 
sanitary inspectors were instructed to pay particu- 
lar attention to receptacles for water and to instruct 
householders to destroy or remove tins, vessels, 
broken bottles, &e., likely to hold stagnant water. 
With frequent inspections the mosquito pest 
gradually decreased, and it is now part of the 
ordinary routine of the sanitary inspectors to 
examine all likely breeding places of mosquitoes. 
From 123 admissions for malarial fever into Durian 
Daun Hospital in February, it rose to 146 in March, 
228 in April, 278 in May, 272 in June, 267 in July, 
196 in August, 188 in September. These figures 
are quoted to show that the increased admissions 
to hospital would imply inereased prevalence in the 


Settlement. The great majority were of the malig- 
nant type. Coma and dysentery were frequent 
complications. Free quinine distribution was 


adopted. Gurus and police stations were supplied 
with quinine with instructions as to the quantity 
to be used. Small spoons to hold 5 gr. were given 
to all gurus, &c. Quinine was also supplied free 
of charge at the different dispensaries. 

During the year small-pox continued throughout 
the Settlement, occurring sporadically in different 
districts at different times. In all 558 cases were 
reported with 173 deaths, giving a percentage mor- 
tality of 31:00, which compares favourably with 
death-rates from similar epidemics in other places. 
As in 1910, the majority of cases occurred in the 


The outbreak was general in. 
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Alor Gajah District, viz., 252 cases with 60 deaths 
(i.e., a percentage of 23°80). The Central District 
had 218 cases with 84 deaths (89:48 per cent.). The 
Jasin District 93 cases with 29 deaths (31:18 per 
cent.) In several districts severe outbreaks 
occurred. 

It is interesting to note that the several out- 
breaks showed a higher mortality among unvac- 
cinated people. The fact that it was the unvac- 
cinated or not recently vaccinated people who 
were chiefly affected led to our vaccination cam- 
paign being more successful. In most cases the 
Malays themselves realized this and begged for the 
operation to be done on them. 

With the view of pushing on the vaccinations 
among the Malays, who were the people chiefly 
affected with small-pox (Malays 416 cases, Chinese 
95, Tamils 26, Eurasians 19, Burmese 1, Sikh 1), 
Gurus in vernacular schools were taught to vac- 
cinate and were provided with lancet, lymph, &c., 
for vaccinating in their respective districts. Re- 
turns of their results were submitted monthly, 
while cases vaccinated by them were inspected by 
some of the medical staff. Twenty cents were 
given for each successful case. The frequent in- 
spection kept the returns accurate. In all some 
8,241 vaccinations were performed by them with 
5,522 successful ones. These results are very 
satisfactory us they reach a class of people who are 
very difficult to get at, as nearly all Malays have 
a dislike to vaccinations, which they accuse of 
bringing on several diseases and even of producing 
small-pox, besides incapacitating them from work 
from the vaccination complications, e.g., fever, 
inflamed arms and glands, &c. As most of the 
vaccinations were done in open streets, market 
places, common lodging-houses, &c., they were 
unable to be examined afterwards. 

The number of births within municipal limits 
was 627 (males 319, females 308), as against 659 
(males 337, females 322) in 1910. 

The number of deaths was 1,223 (males 924, 
females 299), as against 879 (males 571, females 
308) in 1910. The infantile mortality was 238 in 
children under one year of age, giving a percentage 
mortality of 37:05 to the total births. 


PAUPER HOSPITAL. 


Malarial fever accounted for the greatest number 
of admissions, viz., 2,252 with 139 deaths, giving 
a percentage of 6:17. The microscopic examination 
for malarial parasites in all cases of fever, whether 
admitted for it or developing while under treatment 
for other diseases, was continued. 

Dysentery showed a great increase, viz., 250 
cases with 118 deaths. The very high mortality 
from it can only be attributed to the cases being 
admitted in an advanced stage of the disease, in 
most cases the patients being admitted to die in 
hospital so as to obtain free burial. 

Beriberi accounted for 765 admissions with 75 
deaths, or 9°80 per cent. 
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RETURN OF DISEASES AND DEATHS IN 1911 AT THE FOLLOWING INSTITUTIONS :— 


General, Pauper, Contagious Disease, Leper, Prison, Alor Gajah, and Jasin Hospitals, 
Malacca, Straits Settlements. 


GENERAL DISEASES. 


Alcoholism 

Anemia 

Anthrax 

Beriberi 
Bilbarziosis : 
Blackwater Fever 
Chicken-pox . 
Cholera 

Choleraic Diarrhea 


Congenital Malformation 


Debility ‘ 
Delirium Tremens 
Dengue .. 
Diabetes Mellitus - 
Diabetes Sun ea 
Diphtheria 
Dysentery .. 
Enteric Fever 
A hl ar is 
Febricula .. 
Filariasis .. 
Gonorrhoa 
Gout T 
Hydrophobia 
Influenza .. 
Kala-Azar.. 
Leprosy .. 
(a) Nodular . 
(b) Anesthetic .. 
(c) Mixed 
Malaria] Fever— 
(a) Intermittent 
Quotidian .. 
Tertian 
Quartan 
Irregular .. 


Type undiagnosed 


(b) Remittent .. 
(c) Pernicious .. 


(d) Malarial Cachexia. - 


Malta Fever 
Measles 
Mumps ; si 
New Growths— .. 
Non-malignant 
Malignant 
Old Age 
Other Diseases 
Pellagra 
Plague 
Pyremia 
Rachitis ] 
Rheumatic Fever 
Rheumatism ; 
Rheumatoid Arthritis 
Scarlet Fever 
Scurvy 
Septicemia 
Sleeping Sickness 
Sloughing Phagedena 
Small-pox.. - 
Syphilis 
(a) Primary 
(b) Secondary .. 
(c) Tertiary 
(d) Congenital .. 
Tetanus 
Trypanosome Fever 
Tubercle— 


(a) Phthisis Pulmonalis ; 
(b) Tuberculosis of Glands .. 


(c) Lupus 
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GENERAL DISEASES— continued. 

(d) Tabes Mesenterica " D. 
(e) Tuberculous Disease of Bones 
Other Tubercular Diseases 

Varicella .. : 
Whooping Cough 
Yaws ‘ 
Yellow Fever 


LOCAL DISEASES. 


Diseases of the — 
Cellular Tissue 
Circulatory System 
(a) Valvular Disease of Heart 
(b) Other Diseases .. 
Digestive System — 
(a) Diarrhea es 
(b) Hill Diarrhea .. 
(c) Hepatitis . 
Congestion of Liver 
(d) Abscess of Liver 
(e) Tropical Liver .. 
(f) Jaundice, Catarrhal 
A Cirrhosis of Liver ` 
) Acute Yellow ai 
tà Sprue  .. : 
(j) Other Diseases .. 
Ear T i5 
Eye gis 
Generative System— is 
Male Organs 
Female Organs 
Lymphatic System 
Mental Diseases 
Nervous System 
Nose  .. T 
Organs of Locomotion 
Respiratory Seem 
Skin— . 
(a) Scabies 
b) Ringworm : 
t Tinea Imbricata 
(d) Favus 
(e) Eczema .. s 
( f) Other Diseases .. 
Urinary System 
Injuries, General, Local— 
(a) Siriasis (Heatstroke) .. 
(b) Sunstroke (Heat PEU) 
(c) Other Injuries 
Parasites — e 
Ascaris lumbricoides .. 
Oxyuris vermicularis . 


Dochmius duodenalis, or Ankylostoma duo- 


denale 
Filaria medinensis (Guinea. worm) 
Tape-worm gs ahs 
Poisons— 
Snuke-bites 
Corrosive Acids 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown 
Other Poisons 
Surgical Operations — 
Amputations, Major 
Minor .. 
Other Operations 
Eye .. 
. (a) Cataract 
(6) Iridectomy  .. 
(c) Other Eye Operations 
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JASIN HOSPITAL. 


The year 1911 was notorious for unhealthiness 
and in consequence the hospital was often over- 
crowded. A large number of the admissions were 
estate coolies, chiefly from Bukit Asahan, Jasin, 
Rim, Kemendore, Bukit Kajang, Ayer Panas and 
Garing. In all some 1,042 estate coolies were 
admitted. 

There was a great increase in the number of 
females treated in hospital, rising from 70 in 1910 
to 105 in 1911. The total number of cases treated 
was 1,623, showing an increase of 575 as compared 
with 1910, with a daily average of 95°63. 

Malarial fever, as usual, claimed the largest 
number of admissions, viz., 497 cases with 63 
deaths, or 12°67 per cent. Dysentery and enteritis 
came next with 176 cases and 68 deaths, or 85:79 





per cent. Beriberi had 137 admissions with 15 
deaths, or 10:95 per cent.  Ulcers 109 with no 
deaths. The death-rate for the year was 12:69 


per cent., but deducting deaths occurring within 
48 hours of admission it was 8:68 per cent. Pul. 
monary phthisis showed the highest mortality, viz., 
46°34 per cent., dysentery 42°73 per cent., small- 
pox 20°54 per cent. As most cases are admitted 
into hospital in a very grave or advanced stage of 
the disease this high mortality is not surprising. 
Small-pox continued throughout the year in the 
Jasin District, and it became necessary in 1911 to 
erect a new temporary shed in the Quarantine 
Camp. One hundred and thirty-four cases of 
small-pox, chicken-pox, measles, and observation 
were treated in the Camp with a death-rate of 
11:19 per cent. Of the 1,623 admissions, Tamils 
were 830, Chinese 540, Malays 243, and Indians 10. 


ALOR GAJAH DISPENSARY. 


This year was a memorable one in Alor Gajah 
District for the continuance of the epidemic of 
small-pox, which started in 1910 and lasted 
throughout 1911, causing 252 reported cases, 228 
being admitted into the Quarantine Camp for treat- 
ment. There were 60 deaths, of which 43 occurred 
in the Camp. With the view of suppressing the 
disease Assistant-Surgeon de Cruz was stationed 
at Alor Gajah from December 18, 1910, to May 8, 
1911, Dresser R. Lazaroo from April to June, 
Dresser M. Danker from April to May, while 
Dresser Nonis was sent to Sungai Bahru. Vaccina- 
tions were pushed so that there were 7,803 vaccina- 
tions done in 1911. 


GAOL HOSPITAL. 


There were 23 cases treated, with 1 death. The 
larger number of admissions this year was due to a 
number of vagrants being arrested by the police 
and sent to prison. These men were for the most 
part broken down, debilitated and diseased indi- 
viduals. Of the 23 admissions, 8 were for diar- 
rhea, 5 for malarial fever, 4 for anemia, 3 for 
dysentery, 1 mumps, 1 colic, and 1 abscess. 
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ESTATE HOSPITALS. 


Bukit Asahan Central Hospital.—This hospital 
has seen may changes in its staff. The present 
Estate Medical Officer joined early in the year and 
the hospital at once showed signs of improvement. 
There is a good supply of drugs and instruments, 
while the dietary is very carefully attended to. 
The returns of these hospitals show an increase 
in the admission with a high death-rate. This was 
the result of an unfortunate experiment made of 
introducing Tamil labour, care not being taken to 
see that only agricultural labourers and healthy 
people were selected. As these coolies were likely 
to be a drag on the estates besides filling the 
hospitals and increasing the death-rate, the Com- 
pany arranged to repatriate all who desired it and 
so several hundreds were sent back to India. The 
heavy mortality, viz., 10°6 per cent., amongst the 
Tamil coolies was due to malaria and dysentery. 
As prophylactic measures for the former, quinine 
was served out to all coolies, and ravines drained 
as far as practicable. Certain lines proved regular 
malarial haunts and had to be abandoned, the 
coolies being removed to other and healthier lines. 
As this estate, like all Malacca itself, has swamps 
and jungle belts all over it, the question of the 
eradication of malaria is a difficult if not hopeless 
one. Great improvements, however, can be made 
and are being now done. Dysentery accounted for 
466 admissions with 117 deaths. The dirty habits 
of the Tamils, their partiality for polluted water, 
their ignorance of cleanliness and care in dietary 
for bowel disorders, and, above all, their quick 
depression and home sickness, all tended to produce 
a high mortality. Careful dietary is the prime 
factor of treatment, and this cannot be secured 
among a people who clamour for curry and rice 
and who manage to get unwholesome and deleterious 
food-stuff smuggled in to them when under treat- 
ment in hospital. 

During the year 8,025 in-patients were treated 
in the Central and Divisional Hospitals with 396 
deaths, giving a percentage mortality of 4:9. The 
daily average number of coolies, including all 
nationalities, was 6,000, thus the estate had a 
death-rate of 66 per mille. Out of 396 deaths 263 
occurred among Tamils, and as recruiting from 
India has now been stopped and as several sanitary 
measures are in progress, there is every prospect 
of Bukit Asahan becoming healthier. 


PENANG PAUPER WARD. 
REPORT BY Dr. J. S. WEBSTER, MEDICAL OFFICER. 


During the year the patients have been placed in 
the upper storey of the Female ward. | 

A new latrine connected to the ward by a covered 
way has been erected and is used only by these 
patients; two new bathrooms have also been built. 

There have been 266 admissions with 15 deaths, 
against 148 admissions in 1910 with 19 deaths. 
which shows an increase of 79 per cent. in the 
number of patients and a decrease of 25 per cent. 
in the mortality. 
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The 


The majority of patients were Chinese. 
chief cause of death was phthisis. 


QUARANTINE. 


Report BY Dr. G. E. Brooke, Port HEALTH 
OFFICER, SINGAPORE. 


During the year 2,100 visits were paid to vessels, 
whieh included the examination of 110,882 crew and 
427,409 passengers. 

Of these ships, 75 were infected: Small-pox, 40; 
plague, 4; cholera, 31. 

The s.s. Hygeia was used for disinfecting pur- 
poses on 208 occasions, and was also used 19 times 
for transport of police and heavy stores to St. John's 
Island. 

The extra amount of work done by the s.s. Hygeia 
this year is accounted for by the declaration of 
Singapore as an infected port (plague) by the Dutch 
Government. 

To oblige the shipping firms, therefore, all out- 
going steamers for Dutch ports were disinfected 
prior to departure, as is always done for the Austra- 
lian ships. The Dutch Government have now 
established a plant at Pulau Samboe which has 
greatly relieved the pressure. 

In a large and busy port like Singapore a second 
disinfecting launch is almost a sine qud non; the 
matter of providing for this is now under con- 
sideration. 

By courtesy of the Marine Department a Health 
Certificate Form was presented to the surgeon or 
master of 5,700 vessels which, being not in quaran- 
tine or not from an infected port, are not boarded 
by the Port Health officials. These certificates 
represented 292,896 crew and 306,654 passengers, 
of whose health the Port Health Department was 
thus immediately informed. 

Cases of deaths occurring on steamers or sampans 
in the port numbered 46. Of these, 39 were allowed 
ashore for burial and 7 suspicious corpses were sent 
to St. John's for post-mortem examination and 
burial. 

Nineteen visits were paid to the Government 
Marine quarters. Two cases of cholera occurred in 
the engineers’ quarters during the year. The con- 
tacts were promptly removed to St. John’s and no 
further cases occurred. The house was vacated 
after disinfection. The origin of the cases was not 
traceable. The health of the staff has been on the 
whole fairly good. 

Quarantine Station.—The station was occupied 
every day of the vear. The total number of pas- 
sengers landed was 53,961, as compared with 35,062 
the previous year. The maximum number on any 
day was 4,802. 

The total sick treated in hospital was 1,612; the 
daily average being 41:2 and the maximum number 
on any one day being 150.. The number of deaths 
totulled 387. giving a death-rate of 24 per cent. 

The rainfall was 60:84 in.—an exceptionally dry 
year. 

Vaceinations were done on 
nuinber of 1,972. 


the station to the 
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During the year the distilling plant worked well, 
942,450 gallons of water being produced. 

Cholera having broken out at Pasir Panjang 
amongst the lunatics and beriberi patients, 146 were 
removed to St. John’s on August 19, 2 more on 
August 21, and 87 on August 24. Five cases 
occurred on admission, 9 subsequently, and also 2 
amongst the attendants, making a total of 16 cases, 
of whom 14 died. There were also 3 deaths from 
other causes. The remainder were discharged on 
September 19, with the exception of a few con- 
valescents in hospital. The disease appeared at 
first to be spreading rapidly, and I attribute its 
speedy decline to the administration of eucalyptus 
oil as a prophylactic, and to the perpetual insistence 
on hand-washing before eating. General cleanliness 
and fly prevention seem to be of slight avail unless 
accompanied by these two precautions. 

The Public Works Department have erected a 
sample latrine on a plan with which I furnished 
them. This has not yet had a trial. The model 
is one evolved, after some thought, as a suitable 
one for estates, &c., where no water system is 
available. The principle is that of two rollers with 
an endless canvas belt. The lower portion of the 
belt is perpetually immersed in a tank containing 
a thin solution of tar. The upper portion forms 
the fecal catchment area and is the sole floor of the 
building—the squatting bars being raised above it. 

A few turns of the roller suffice to remove the 
fæces into one collecting box, and at the same time 
a freshly-tarred surface is replaced for use. | 

If foul the belt can easily be removed and burnt 
and a new one inserted. It should ensure a maxi- 
mum of cleanliness and a minimum of scavenging 
labour. 

Only two prosecutions were undertaken during 
the year. One was in the matter of the s.s. Curonia, 
a Russian vessel, which brought coolies from Amoy 
and Swatow. A cholera epidemic had occurred 
during the voyage and the report of this was sup- 
pressed by the officials. As the ship was then 
apparently healthy the coolies were all released and 
came ashore in Singapore. The result was a small 
epidemie in the town, which fortunately did not last 
many weeks. The master was discharged and the 
doctor fined $500. 

The other prosecution was that of some Tamils 
who had buried their dead small-pox child beneath 
the floor of their kitehen at Siglap. In this case 
there was a sentence of $50 or three weeks imposed. 


PENANG. 
Report By Dr. J. C. C. Forp, MEDICAL OFFICER. 


During the year 1,144 vessels were visited and 
61,336 crew units and 215,815 passengers were 
inspected. 

During the cholera epidemic in Kedah particular 
attention was directed to junk traffic from Kedah 
ports. In the months of February, March, April, 
May and June 310 junks with 1,500 members of 
crew and 19 passengers were detained in quarantine 
and released after disinfection of water tanks, &c. 


Dec. 1, 1913.] 





THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 89 


—— — -- -=æ —- 





Colonial Medical Reports.—No. 23.—Straits Settlements— 
(continued). 


Under the Pilgrim Ships Ordinance 8 vessels were 
inspected and cleared for Camaran and Jeddah. 
The number of pilgrims embarking at this port was 
1,882. Small-pox infection occurred on 7 out of the 
13 vessels carrying Hadjis returning from the 
Hedjaz. One vessel was infected with bubonic 
plague as well. 

Small-pox.—The large majority of the cases were 
imported from Jeddah. Out of 96 cases removed 
from vessels, 88 were removed from pilgrim vessels. 
Thirty-two cases were landed in quarantine from one 
vessel alone. 

Cholera.—Nine cases were imported: From 
Kedah, 1; Negapatam, 7; Asahan (Sumatra), 1. 

The cases from Kedah and Asahan occurred 
among the crew. | 

On one occasion, when cholera was epidemic in 
Madras, the usual weekly vessel arrived. with infec- 
tion in the first and second saloons and 'tween decks. 

Plague.—One case bubonic plague was removed 
from a vessel arriving here from Hangoon. 

The number of vessels, junks, &c., which required 
inspection on arrival here was larger than usual. 
Cholera was epidemic in Kedah, the west coast 
of Siam and Lower Perak from February to July. 
The increase in immigration from India, through 
Madras and Negapatam, necessitated extra vessels 
being put on the run during the months of May, 
June and July. 


PULAU JEREJAK. 


The old Quarantine Station was occupied through- 
out the year. The new Station at Sungai Panchor, 
Pulau Jerejak, was occupied on April 6. It was 
intended when the new station was opened to vacate 
the old station, but the abnormal rush in immigra- 
tion from Madras and Negapatam and the combined 
occurrence of cholera among them necessitated the 
re-occupation of the old station. During the last 
few months of the year a limited portion only of 
the new station was available while structural 
alterations and additions were being carried out. 

The number of passengers detained for observa- 
tion, sickness, &c., from 214 vessels was 184,957, 
which includes 61,690 immigrant coolies. 

The maximum number in detention on a single 
day on the combined stations was 11,738; the maxi- 
mum numbers at the new and the old stations were 
10,126 and 5,9068 respectively. 

Vaccinations (including re-vaccinations) to the 
number of 73,988 were done by the Vaccinator. 
One adult male developed small-pox, in a modified 
form, eight days after successful vaccination. 
adult female and one adult male, who both bore 
good marks of vaccination, done in infaney, und who 
subsequently had small-pox, as evidenced by their 
pitted appearance, were successfully vaccinated; 
the vesicles, however, were not typical. 

There was a scarcity of water during the months 
of March, April, July and August, and fresh water 
was conveyed to both stations from town in water- 


One ` 


boats. These were months of drought and both 
reservoirs ran dry. 

Cholera.—The outbreak of cholera, during the 
months of June and July, occurred among the 
immigrant coolies intended for estate labour. These 
epidemics have occurred regularly since 1904, during 
the months June to September; this season coin- 
cides with the times of want and privation in the 
recruiting districts in India, and the subsequent 
rush of immigration to the Straits Settlements. 

On June 22 no more could be accommodated at 
either Quarantine Station, and the Teesta, which 
arrived here infected, was sent on to Singapore, 
where the passengers were removed to the Quaran- 
tine Station on St. John’s Island. 

From July the coolies for Selangor Estates were 
sent direct to the temporary Quarantine Camp at 
Port Swettenham for observation and disinfection 
instead of being quarantined in Penang. 

As a prophylactic, cholera vaccine was obtained 
from the Pasteur Institute, Weltevreden, Batavia, 
and 1,176 inoculations were done. 

Several cases of cholera had occurred among 
coolies. These inoculations were done when the 
epidemic had practically ceased, and so it was not 
possible to estimate the efficacy of the prophylactic. 
However, no further cases occurred among those 
inoculated, and it was possible to release them after 
the fifth day. 

The vaccine was injected subcutaneously into the 
skin of the back, inside and next to the top of the 
left shoulder-blade; the dose for an adult being 
l e.c., for children from 5 to 15 years 2 c.c., and 
for those from 2 to 5 years 4 c.c. ; infants in arms 
were Dot inoculated. 

Within twenty-four hours there was some reaction 
with swelling and tenderness at the point of injec- 
tion and very mild indisposition. 

The majority of those inoculated on July 21 
refused food the next day; this was not noticed 
among those inoculuted on July 31 and August 1; 
this reaction passed away within thirty-six hours; 
there were no accidental ill-effects. 


MALACCA. 


On October 14 a case of cholera occurred in a 
Chinese deck passenger on board the Lady Weld 
from Singapore bound for Muar. The steamer 
after disinfection was ordered back to Singapore 
with the passengers for quarantine. 

From that date all steamers coming from Singa- 
pore were visited for the inspection of all passengers 
and crew. Up to the end of the year 177 vessels 
were thus inspected. Six thousand three hundred 
and eight passports were issued to passengers per- 
mitted to land, and opportunity was taken to get 
landing passengers vaccinated. In all 4,610 pas- 
sengers were thus vaccinated. 


PATHOLOGICAL DEPARTMENT. 


Report BY Dr. G. A. FINLAYSON, GOVERNMENT 
PATHOLOGIST. 


Laboratory.—During the year 895 specimens were 
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examined, as compared with 879 in 1910 and 1,258 
in 1909, 744 being sent in from the various Govern- 
ment institutions, while 151 were submitted by 
private practitioners. 

Malaria.—The parasite was demonstrated in 44 
blood films, the majority as usual showing a sub- 
tertian infection. In 98 instances no parasite was 
observed. 

Widal Reaction.—In 157 instances, as compared 
with 82 in 1910 and 202 in 1909, there was a positive 
reaction, this again representing a somewhat lesser 
number of cases of enteric fever, as in several cases 
the blood was examined on niore than one occasion. 
The reaction was negative in 424 specimens. 

The only noticeable feature is the marked rise 
towards the latter part of the year, there being 
almost as many positive reactions in the three 
months September to November as in the rest of 
the year. 

Tuberculosis.—In 28 samples of sputa T.B. were 
demonstrated; in 67 others none were observed. 

Diphtheria.—Six swabs from the fauces of sus- 
pected cases of diphtheria were examined, but from 
none was the specific organism cultivated. 

Gonorrhaa.—Twenty smears of urethral or vaginal 
discharge were examined; in 8 the diplococci were 
noted. | 

Various.—Other samples included three of urine 
for casts, &c., 23 of fæces for amcebe or ova, 6 blood 
films for differential count, several pieces of tissue 
for microscopical diagnosis, and 2 positive leprosy 
smears. 

Water: Municipal Supply.—Fifty-two specimens 
were examined, the weekly sample being taken 
from standpipes scattered over the municipal area. 
The standard remains fairly constant, the average 
number of micro-organisms per cubic centimetre 
being 805 on agar and 280 on gelatine medium, as 
compared with an average of 240 on agar in 1910. 
In MacConkey’s medium :25 c.c. produces gas and 
acid within twenty-four hours. 


THE MEDICAL DEPARTMENT, LABUAN. 
REporT BY Dr. T. C. CLEVERTON, MEDICAL OFFICER. 


Table showing the estimated population, with the 
birth- and death-rates, for the years 1909 to 1911 :-— 


Estimated 


Year population Births Deaths oa EI. po nile 
1909 8,231 183 197 22:98 23:98 
1910 8,199 235 267 28:66 82:56 
1911 6,515 189 183 28:87 27:97 


These figures are according to the returns of the 
Census taken on March 10, 1911. The total 
number of males was given as 3,932, females as 
2,613. The different nationalities were not grouped 
and numbered. This is the first vear since 1906 
that the births have outnumbered the deaths ‘n 
Labuan. There are no figures prior to 1906. 

The marked decrease in the population since 1910 
is due to the exodus which took place at the time 
of the closure of the coal mines at Coal Point early 
In January. 
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Of the total. number of deaths, 67 were ascribed 
to ‘‘ fever," 28 to pulmonary tuberculosis, 16 to 
debility and age, 10 to beriberi, and 6 to dysentery. 

No epidemic disease has occurred during the year. 
Two cases of small-pox were isolated in a hospital 
building; one of these was taken from the s.s. 
Marudu, and the other occurred in Labuan. Both 
had been vaccinated a short time previously, and 
were mild cases. a 

Malaria.—This disease is very prevalent. During 
the year 118 cases were admitted to hospital out of 
a total of 276 admissions, and 479 cases were treated 
us out-patients. Fifty-seven deaths were attributed 
to '' fever " out of a total mortality of 183, com- 
pared with 70 deaths out of a total of 267 deaths in 
1910. The type of malaria has been severe during 
the year under review, 31 cases being subtertian 
as against only 19 in 1910. Practically all new 
police become infected within a month of their 
arrival in Labuan. Some of these cases may be 
rclapses, but many of them appear to be genuine 
new infections. This was strikingly evident when 
a nuinber of police were sent up from Singapore 
early in the year. 

Beriberi.—Thirty-four cases have been admitted 
to hospital, compared with 44 in 1910. The number 
of deaths in hospital under this disease was 6, as 
ugainst 18 in 1910.  Parboiled rice was given 
throughout the year except towards the middle of 
December, when the supply temporarily failed. The 
adoption of parboiled rice may have been a factor 
in decreasing the mortality rate of the patients 
under treatment, but it was noted that the disease 
was not so far advanced in those admitted as was 
seen in most of the cases in 1910. 

Venereal Discascs.—l'ourteen cases were admitted 
during the year. 

Pulmonary Tuberculosis.—Eight cases were ad- 
mitted to hospital during the year, as against 11 in 
1910. Twenty-three deaths were attributed to this 
disease, making a percentage of 12°56 of the total 
death-rate. . 

Dysentery and Diarrhea.—Thirteen cases were 
admitted to hospital during the year, as against 9 
in 1910. Eight deaths were attributed to these 
diseases. 

Police Force.—The general health of the police 
throughout the year was satisfactory except for 
malaria. The number of cases of all diseases 
amongst the force admitted to hospital was 67 (the 
same number as last year), of which 88 were ad- 
mitted for malaria. Three deaths occurred amongst 
the police, one from cerebro-spinal fever, one from 
malaria, and one man was murdered. 

Prisoners.—The general health of the prisoners 
was excellent throughout the year. No prisoners 
died, but there were two deaths in hospital amongst 
the vagrants committed to the House of Detention. 

Out-patients.—The total number treated during 
the year was 915. The number of Malays present- 
ing themselves as out-patients for treatment is 
steadily inereasing. 

Sunitation.—An inspector was appointed under 
the Sanitary Board at the beginning of the year, 
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Return or Diseases AND DEATHS IN 1911 iN tHE Lasuan HOSPITAL, 
Straits Settlements. 


ies ae Oa ee 


Treated 


Pellagra .. 
Plague .. 
Pyæmia 
Rachitis : 
Rheumatic Fever 
Rheumatism s 
Rheumatoid Arthritis 
Bcarlet Fever 
Scurvy 
Septicæmia , 
Sleeping Sickness " 
Sloughing eee 2 
Small-pox .. : T 
Syphilis 

lo) Primary... 

b) Secondary .. 
d Tertiary — .. 
) Congenial. 

iesus T 

rypanosome Fever 
Tubercle— 

(a) Phthisis Pulmonalis 


(b Tuberculosis of Glands * 


Lupus 


Bi eae heh testa ict tel EE Toce ped T LS d TE: 
LUTTE ISI S ETET tad sr 4 I IE Á x 
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b) Sunstroke (Heat Prostration) 
(c) Other Injuries 
Parasites— | i 
Ascaris lumbricoides n 
Oxyuris vermicularis . 
Dochmius duodenalis, or Ankylostoma duo- 
denale : 
Filaria medinensis (Guinea. worm) 
Tape-worm is 
Poisons— 
Snake-bites 
Corrosive Acids 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown : 
Other Poisons 
Surgical Operations — 


GENERAL DISEASES. — ER = EE 
LM 4 4 2% ga £ 5 
5 2 $ 953 GENERAL DisgASES— continued. | 
Om we e Š (d) Tabes Mesenterica kk ase dex ux es 
Vah c E = i HM ET me WI. p (e) Tuberculous Disease of Bones .. Qu. Deen em X 
POR ees yag (Xe — ess — 7 —— tue. — quero D omes 1 Other Tubercular Diseases E S 
Ant! rax .. a EN 2s af oOo o — — Varicella : E d oe Heke = 
Beriberi .. "n » 3 s .. $4 6 44 Whooping Cough e ve Re. D yet T 
Bilharziosis N = ja uec x ees — Yaws .. m M 9. a. 3 
Blackwater Fever o is - Bo. . Rhe. Hess — eus Yellow Fever ` à eee cede. | Ree 
Chicken-pox aes T - ea oo — 
Cholera... m 2x se i. lee eS ae 
Choleraic Diarrhas |. T ; Ee uk oe 
Congenital een ae T ju ROS! tuse TE ene ee 
Debility .. í ; sie m P 6 2 6 Diseases of the— 
Delirium Tremens — — — Cellular Tissue oe. Gee 
Dengue .. — — = Circulatory System — — 
Diabetes Mellitus ; èi Fi a. o —_ — — (a) Valvular Disease of Heart 2 1 
Diabetes a sai ES s Y e => - (b) Other Diseases .. « EU ae 
Diphtheria - — = Digestive System — a es 
Dysentery .. 11 8 11 (a) Diarrhoea P — = 
Enteric Fever -- — (b) Hill Diarrhea .. mo ck 
Erysipelas .. — — — (c) Hepatitis Vs Sy i 
Febricula .. — — E Congestion of Liver = dem 
Filariasis .. — — — (d) Abscess of Liver- = opem 
Gonorrhoa 1 — 1 (e) ‘Tropical Liver © Sex. ARE 
Gout . -= — — (f) Jaundice, Catarrhal x: 
Hydrophobia —- — . (g) Cirrhosis of Liver cll ee 
Influenza .. — — Oa). Acute Yellow AMOPR i M — 
Kala-Azar.. -- ti) Sprue in = 
Leprosy .. — (j) Other Diseases = = 
(a) Nodular .. — Ear vs "OON e 
(b) Anesthetic .. e Eye .. g^ 3 
(c) Mixed — Generativo System— Ps a — 0 — 
Malarial Fever— — Male Organs sues dem = 
(a) Intermittent — Female Organs De 45 - 
Quotidian .. — Lymphatic System Tl NN oe 
Tertian 83 Mental Diseases . d. em 2 
Quartan 1 Nervous System 5 — 5 
Irregular .. . 82 Nose  .. MT » — — — 
| Type undiagnosed Organs of Locomotion = ee 
(b) Remittent .. a Respiratory Bystem 12 3 
(c) Pernicious .. : Skin— . . D pas 
(d) Malarial Cachexia.. (a) Scabies e “ee 
Malta Fever b) Ringworm ; = es 
Measles t Tinea Imbrioata xcd s 
Mumps .. ix (d Favus  .. 2 mese, dim 
New Growths— .. (e) Eczema .. T > ^de 
Non-malignant ( f) Other Diseases .. — — 
Malignant Urinary System S — — 
Old Age. Injuries, General, Local— — — 
Other Diseases a) Siriasis (Heatstroke) — — 


Amputations, Major .. - T 
Minor .. si e 

Other Operations js iis T 
Eye .. vs T T 
(a) Cataract - -.. jx I 

(b) Iridectomy x T 


(c) Other Eye Operations e 
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und the appearance and general condition of Victoria 
has considerably improved. 

Vaccination.—The number of cases vaccinated 
was 229, as against 235 in 1910. Seventy-one were 
done by a private medical practitioner. Of the total 
number vaccinated 205 were successful, 14 were 
failures, and 10 were not seen. There were 43 
vaccinations done on infants of 3 months and 
under, 106 on children of 4 months to one year, 
and 80 people of one year and over. 

Meteorological_—The north-east monsoon started 
about the end of January and lasted to the begin- 
ning of April; during this time the rainfall was so 
small as to occasion a shortage of water in the 
hospital well with total failure in March. The 
south-west monsoon blew from the beginning of 
April to the middle of October, when the north- 
east monsoon set in again, and blew to the end of 
the year. The total rainfall was only 99°82 in., 
being the lowest on record for at least six years. In 
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1910 the total rainfall was 151:25 in. The wettest 
month was October, with 26°18 in. The greatest 


rainfall in the twenty-four hours occurred on October 
19, when 5:65 in. fell. The highest temperature re- 
eorded was 94° F. on January 18, and the lowest 
temperature was 719 F., which was recorded on 
three occasions during the year. 


The Hospital.—The total number of admissions 
was 276, including "7 Europeans, and the total 
number treated in hospital was 296. Eleven re- 
mained over in hospital at the end of the year. 
Twenty operations were done on in-patients. There 
were 22 deaths in hospital, giving a percentage of 
deaths to total treated of 7°48. Seven deaths 
occurred within twenty-four hours of admission. 


The chief diseases treated in hospital during the 
vear were malaria 122, with 4 deaths; beriberi 44, 
with 6 deaths; pulmonary tuberculosis 9, with 8 
deaths; and dysentery 11, with 8 deaths. . 


Colonial Medical Reports.—No. 24.—Northern Nigeria. 


MEDICAL 


REPORT FOR THE YEAR 1910. 
By J. P. 


FAGAN. 


Acting Principal Medical Officer. 


THE general health of both Europeans and natives 
in the Protectorate during the year may be con- 
sidered as satisfactory when compared with past 
vears. 

The general character of the diseases prevailing 
showed little change. 

During the year 8,899 paupers were treated at 
the expense of the Government. 

Appended is a list of cases of blackwater fever :— 

Number of cases, 9; rate per 1,000 of average 
population, 14°12; number of deaths, 2; case of 
mortality per cent., 22°2. 

There were 8,942 successful vaccinations per- 
formed. 

METEOROLOGY. 

Detailed monthly reports ure submitted from 
eighteen stations. They are accepted as reliable 
hy the Meteorological Society. The medical officer 


of each station is responsible for the record. 
Highest shade temperature—114° F. at Geidam, 
March 23, and at Maiduguri on March 26. Lowest 
shade temperature—39° F. at Sokoto on January 4. 
Highest mean shade temperature—84°2° F. at 


Baro. Lowest mean shade temperature—76°8° F. 
ut Ankpa. Greatest rainfall (annual total), 56:44 in. 
at Ankpa. Greatest fal on one day—5 998 in. 


on August 6 at Zungeru. Lowest rainfall (annual 
total) 16°87 in. at Geidam (no record for May). 
Greatest range of temperature—789 F. at Maiduguri 
1149—41? F. 

There is a European and native hospital at each 
of the following stations: European—Lokoja, 12 


beds. Baro, temporary for Baro-Kano Railway 
construction. Zungeru, 12 beds. Native—Lokoja, 
52 beds. Baro, temporary for Baro-Kano Railway 


construction. Zungeru, 48. 


TABLE BHOWING THE Sick, INVALIDING, AND DEATH-RATES OF EUROPEAN OFFICIALS. 


Total number of officials resident 

Average number resident 

Total number on sick list ee 

Total number of days on sick list 

Average daily number on sick list — .. 

Percentage of sick to average number resident ds 

Average number of days on sick list for each ponent 

Average sick time to each resident  ... E ha 

Total number invalrded . m 

Percentage of inv alidings to total residents ... 

Total deaths ; 

Percentage of deaths to total residents ) " 
,, average number resident ... 

Num ber of cases of sickness contracted away from residence 


Official Non-official Total 
494 213 er 687 
—— ... 1,039 

— — 168 1 
31 M 48 
1:8 1:9 1:5 
T 6 13 
i 2:04 
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(continued). 


At every other station a hospital for natives is 
erected if necessary. 

In the out-stations Europeans are treated in 
quarters. 


RETURN OF STATISTICS OF POPULATION FOR THE YEAR. 


Europeans 
and Whites 
Number of inhabitants in 1909  ... ans .. 544 
i. births during the year 1910 ... e o 
» deaths during the year 1910  ... .. 18 
is immigrants during the year 1910 ... — 
$i emigrants during the year 1910 ME si 
js inhabitants in 1910 E " 637 
Inorease Bà: hs 93 


SANITATION. 


During the year, in the course of touring, I 
personally visited 4 considerable part of the Pro- 
tectorate. 

In April I inspected the whole length of the 
railway from Baro to a point 27 miles beyond 
Zaria: partly running line and partly the distal 
earthworks with the type-camps. 

During July my travelling began at Zungeru, was 
continued via Minna along the course of the rail- 
way to Zaria and back to Zungeru on August 6. 

In the course of this tour I arranged, in associa- 
tion with the Resident of the district there, the 
laying out of a new town at Minna for the rapidly 
growing native population. 

I then laid down certain principles to be adopted 
in the laying out of new native towns. His Excel- 
lency assented to these principles with some 
reservation. 

The important point is that the principle has been 
laid down that, in future, all new towns in the 
Protectorate shall be laid out in straight lines with 
broad thoroughfares, that a straight lane shall 
separate the mutual backs of parallel rows of com- 
pounds, that no compound shall front a thorough- 
fare less than 50 ft. broad, and that the regularity 
of the thoroughfares shall be maintained by the 
compounds being kept of a uniform depth. 

On arrival at Zaria I found His Excellency 
himself there, and he invited my advice on the 
laying out of the station there, '' from the point 
of view of sanitation.'' 

His Excellency expressed his intention to embody 
the advice given in the standing instructions for the 
laying out of new stations. 

While at Zaria, also, I had—in association with 
Mr. Resident Withers-Gill and Dr. Porteous, the 
Medical Officer—a consultation with the Emir 
touching the sanitation of the city of Zaria, and, 
incidentally, of the other towns in his emirate. For 
an African, the Emir, although an old man for a 
native, is wonderfully receptive of and responsive 
to new ideas. 

The chief points dealt with during the interview 
with the Emir were the dangers arising from flies 
and mosquitos, and the means of keeping those 


insects down; the necessity for utilizing the mud 
from broken down walls and ruinous houses for the 
filling up of the borrow-pits; the obligation resting 
upon him to see that future mud for house building 
was brought from a distance, and preferably from 
the banks of a stream; the necessity for protecting 
wells by parapets and keeping them mosquito-proof ; 
and the cause of barrenness and of infantile mor- 
tality together with the means of fighting against 
them. 

At Zungeru, the capital of the Protectorate, great | 
sunitary improvements have been effected. As a 
consequence of this, flies are much less numerous 
than they were formerly. 

In August I left Zungeru on another tour of 
inspection. The first place visited was Lokoja, the 
oldest centre of European activity in Northern 
Nigeria, and which, with its large native town, has 
been, until recently, probably the most insanitary 
one in the whole Protectorate. 

In the early days of Imperial administration 
Lokoja was a large military centre; the medical 
staff were largely absorbed by military expeditions 
and patrols; the administration had little time or 
money to devote to sanitation; and, consequently, 
vested interests were allowed to grow up in Lokoja 
native town, which every year rendered much- 
needed radical sanitary reform more and more 
difficult. 

I went into the whole matter of the native town 
with His Excellency the Governor, who seized this 
opportunity of dealing drastically with the existing 
state of affairs. The plan for reform suggested by 
me was to the effect that the entire native town 
should be transferred to a new site across the Mimi, 
a small stream which enters the Niger below Lokoja. 

The ditfieulty at Lokoja demonstrates the embar- 
rassments which are bound to arise. The sanc- 
tioned plan of improvement was at once proceeded 
with, and is now being gradually carried out. 

In the course of the journey up and down the 
Benue, Yola, Niuman, Lau, Ibi, Abinsi, Loko, and 
Bogana were visited. 

At Yola recommendations were made touching 
the gradual transfer of the station to a better site, 
and numerous sanitary questions were discussed. 

At Niuman, Lau, Loko, and Bogana nothing 
could be done; but notes were taken of the exist- 
ing state and more clamant requirements. 

At Ibi, the most important town on the Benue 
and the headquarters of Muri province, a week was 
spent, and the condition of the place was gone into 
carefully. 

At Abinsi the whole condition of the place was 
discussed with the medical and political officers. 

At high river marshes extend along both banks 
of the Benue practically all the way from Yola to 
Lokoja; and, in the dry weather, along many ex- 
tensive reaches. It would be impossible to render 
the places bordering the river sanitary, in the 
perfect sense of the term. But improvements are 
being steadily carried on; material changes for the 
better within a reasonable time. 





The province of Bassa more closely resembles 
the Southern Nigeriau country above the Delta 
than does any other province in Northern Nigeria. 
The country is covered by dense forest; the native 
towns, as a rule, are buried in forest fastnesses; 
tsetse-flies abound und render the constant presence 
of horses and cattle—except the small semi-wild 
breed of Okpoto cattle—impossible; and the country 
is infested by chiggers. 

At present the Bassa pagans are not practically 
approachable, from the sanitary point of view; until 
recently each village has been quite independent of 
the next one, and with which it has often been at 
war, while each village has been—and often still 
is—intensely jealous of its petty, parochial inde- 
pendence. 

After leaving Bassa I proceeded to Baro; the 
headquarters and starting point of the railway. 
Baro is situated in a horseshoe or amphitheatre, 
scooped out of a table-land on the left bank of the 
Niger. Most of the Europeans live either on the 
table-lund or, at least, uphill from the horseshoe. 

During the rains tsetse-flies abound, tachinoides 
and palpalis in the horseshoe and up the cliff, and 
morsitans on the table-land behind. The fly 
nuisance has been greatly reduced since the com- 
pletion, in 1909, of extensive clearing of trees and 
bush by Dr. Chartres. 

Several cases of trypanosomiasis in natives have 
been discovered at Baro. It is impossible to say 
if all or any of these cases were or were not impor- 
tations. 

On November 25 I left Zungeru on a long tour 
of inspection, and the end of the year found me 
at Naraguta, less than half-way through that 
tour. 

The first objective was Kateri, a Kadara village. 
kateri had been reported to be the centre of an 
outbreak of sleeping siekness, and I went thither, 
accompanied by Dr. Simpson, Entomological Expert 
for West Africa, by Dr. Scott-Macfie, and by Dr. 
Porteous, who eame in the dual eapacity of local 
medical officer and as representative of the Resident, 
who could not come. e | 

Kateri is situated in the midst of a dense kurumi, 
and the surrounding country 1s dotted all over with 
kurunis, nearly every one of which conceals a 
village. 

A kurumi is the Hausa term for a piece of marshy 
ground. covered by dense forest and serub. Drs. 
Simpson and Seott-Macfie found palpalis in every 
kurumi examined. 

On arrival at Kateri all its inhabitants, eighty in 
number. were apparently well—all the sick having 
died before our arrival. The whole eighty people 
were examined, and blood films were taken from 
all; thirty-four showed enlargement of the cervical 
glands. In none of the cases was the cervical 
enlargement well marked: in fact, it was made out 
with difficulty in some of the cases, and in a few 
of them was confined to one side. Dr. Scott-Macfie 
discovered a trypanosome in the blood of one of 
the women, but careful examination failed to dis- 
cover the parasite in any other case. 
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At several other villages in the district blood was 
taken from people who exhibited slightly enlarged 
cervical glands, but in all cases without any positive 
result. The blood films were all carefully re- 
examined at Zungeru, but again the parasite was 
only seen in one—to wit, that from the woman at 
Kateri. 

The Kadaras wear very little clothing. This, 
combined with their inveterate love of living in 
kurumis and the wide distribution of Glossina 
palpalis in their country, renders them peculiarly 
vulnerable to the cause of sleeping sickness. 

On December 7 I marched to Naraguta. The 
country in the neighbourhood of Naraguta is full of 
good sites. I selected what I considered the best, 
His Excellency approving the selection. 

Steady efforts are being made to secure the 
universal principle of surrounding wells with 
parapets to prevent their contamination. 

Mosquito-borne, fly-borne, and tick-borne dis- 
eases, water-borne diseases and leprosy need to 
have constant war waged against them. But in the 
Mohammedan part of Northern Nigeria—by far 
the most important area of the country—venereal 
diseases work more havoc than do all the diseases, 
mentioned above, put together. 

Syphilis and gonorrhoea account for a larger 
number of the numerous cases of blindness, gener- 
ally ascribed by the natives and non-medical 
Europeans to small-pox; syphilis causes an enor- 
mous amount of abortion, stillbirth, and infantile 
mortality; and it is no exaggeration to say that, 
outside of the pagan country, one half of the women 
of child-bearing age are barren on account of early 
gonorrhea. This state of affairs tends to keep the 
population stationary, or even decreasing. 

Steps have also been taken to initiate the estab- 
lishment of segregation camps for lepers throughout 
the country. 

By an Order under the Infectious Diseases Pro- 
clamation 1908 (section 4), the provisions of the 
Infectious Diseases Proclamation were applied to 
yellow fever. 

During the year 254 Europeans and 1,892 natives 
were treated for malarial fever, of whom one 
European and 18 natives died. These figures refer 
to the number of cases treated, and do not neces- 
sarily mean 1,646 separate individuals. 

In Lokoja, Baro, and Zungeru, puddles which 
cannot be effectively drained or filled up are 
regularly oiled; and the same principle is applied 
at bush stations when possible. Watercourses are 
kept clear, as far as the supply of labour available 
permits. 

The Cantonment Magistrate at Lokoja arranged 
to let out the whole waste land within that canton- 
ment, without rent, to cultivators, on the condition 
of cropping the entire surface of their holdings 
with short crops. If this scheme work, the canton- 
ment will be kept thoroughly clear without extra 
expense. 

Borrow-pits are either drained or filled up; no 
new borrow-pits are permitted to be made within 
the confines of stations; the wells in stations are 


Dec. 15, 1918. ] 


; — — —M — Em 











THE JOURNAL OF TROPICAL MEDICINE AND HYGIENE. 





IA ems — = ee -— 


RETURN oF Diseases AND DngaTHS IN 1910 IN 
Northern Nigeria. 


GENERAL DISEASES. 


Alcoholism .. 
Anemia 
Anthraz 
Beriberi 
Bilharziosis vs 
Blackwater Fever .. 
Chicken pox 
Cholera 
Choleraic Diarrhoea : 
Congenital Malformation 
Debility : 
Delirium Tremens 
Dengue ‘ aa 
Diabetes Mellitus is 
Diabetes Insipidus 
Diphtheria .. Vs 
Dysentery .. 
Enteric Fever 
Erysipelas .. 
Febricula 
Filariasis 
Gonorrhea. 
Gout. 
Hy drophobia 
Influenza 
Kala-Azar .. 
Leprosy  .. 
(a) Nodular 
(b) Ansesthetic .. 
(c) Mixed 
Malarial Fever 
(a) Intermittent 
Quotidian.. 
Tertian 
Quartan 
lrregular .. 
Type undiagnosed 
(b) Remittent 
(c) Pernicious 
(d) Malarial Cachexia . 
Malta Fever IT 
Measles 
Mumps 
New Growths— 
Non-malignant .. 
Malignant 
Old Age 
Other Diseases 
Pellagra 
Plague 
Pyæmia 
Rachitis 
Rheumatic Fever . 
Rheumatism 
Rheumatoid Arthritis 
Scarlet Fever 
Scurvy 
Septicæmia i 
Sleeping Sickness .. 
Sloughing di xa 
Smallpox : 
Syphilis 
(a) Primary 
(b) Secondary 
(c) Tertiary 
(d) Congenital 
Tetanus 
Trypanosome Fever 
Tubercle— .. 
(a) Phthisis Pulmonalis 
(b) Tuberculosis of Glands 
(c) Lupus 


Europeans 
—— 
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Natives 
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23 1 
89 2 
530 43 
3 1 
1479 — 
22 — 
36 1 
1379 13 
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18 — 
858 31 
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532 1 
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84 3 
491 2 
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GENERAL DISEASES -—continued. 


(d) Tabes Mesenterica . 


(e) Tuberculous Disease of Bones 
Other Tubercular Diseases 


Varicella 
Whooping Cough . 
Yaws 

Yellow Fever 





Europeans 


LOCAL DISEASES. 


Diseases of the— 


Cellular Tissue .. ds 
Circulatory System— .. 


(a) Valvular Disease of Heart 


(b) Other Diseases 
Digestive System— 

(a) Diarrhea 

(b) Hill Diarrhoea 

(c) Hepatitis 

Congestion of Liver 

(d) Abscess of Liver. 

(e) Tropical Liver .. 

(f) Jaundice, Catarrhal 

(g) Cirrhosis of Liver 


(h) Acute Yellow ie x 


(i) Sprue : 
(J) Other Diseases 
Ear T 
Eye 
Generative System -- 
Male Organs .. 
Female Organs 
Lymphatic System 
Mental Diseases 
Nervous System 
Nose ae 
Organs of Locomotion — 
Respiratory quem 
Skin— . 
(a) Scabies 
(b Ringworm oa 
(c) Tinea imbricata .. 
(d) Favus 
(e) Eczema 
Other Diseases 
Urinary System sš 
Injuries, General, Local— 
(a) Siriasis (Heatatroke) 


(b) Sunstroke (Heat Prostration) 


(c) Other Injuries 
Parasites— 

Ascaris lumbricoides 

Oxyuris vermicularis 


Dochmius duodenalis, or Ankylo- 


stoma duodenale 
Filaria medinensis 
worm) .. as 
Tapeworm 
Poisons— . 
Snake- bites 
Corrosive Acids .. 
Metallic Poisons 
Vegetable Alkaloids 
Nature Unknown 
Other Poisons 
Surgical Operations — 
Amputations, Major 
Minor 
Other Operations 
Eye.. .. 
(a Cataract 
(b) Iridectomy 


(c) Other Eye Operations l 


(Guinea- 
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kept covered when this is possible, but up country 
it is often impossible to secure efficient covers; in 
such cases the well is usually further distant than 
a mosquito s.flight from any European residence. 

During the last three years more attention has 
been paid to the wells than was ever done before, 
and their condition is being steadily improved. 

The use of the mosquito net is universal among 
the European community, while quite a consider- 
able proportion of native servants, soldiers, police, 
and other native employees, together with a good 
many African non-natives, also habitually use it. 

During the year eight cases of trypanosomiasis 
were noted and seven were treated. One of the 
cases ended fatally. One of the people affected 
went to his own country on the coast; one, at 
Kateri, was left in her own village; the remainder 
were sent to the neighbourhood of Zaria. 

In July a circular was sent all over the country 
from the Secretariat, warning Europeans of the 
danger of wearing ''shorts " on account of the 
large amount of skin exposed thereby to biting flies. 

Small-pox is endemic, but takes the epidemic 
form somewhere every year. Forty-three cases, all 
of them in natives, were treated, and three were 
fatal. 3,9042 successful vaccinations were performed 
during the year. 

Small-pox is essential a dry-weather disease, 
every outbreak going down with the onset of the 
rains. 

Dysentery is endemic and is observed all through 
the year; but is generally most common, taking the 
country as & whole, when the rains begin to flush 
the dry watercourses. 

Leprosy is found everywhere and the number 
affected is very large, particularly in the north. 

Steps are being taken, as already mentioned, to 
establish segregation camps, and the medical and 
politieal officers all over the country are collecting 
statistics of lepers. 

Yaws is observed from time to time, and some- 
times it appears to assume an epidemic form; fur- 
ther observations will have to be accumulated before 
this can be stated as a matter of fact. 

Tuberculosis is an exceedingly rare disease among 
the natives; but it is not at all uncommon among 
African non-natives from the coast. 

Pneumonia often appears to assume epidemie 
form, when, during the cold weather, the natives 
huddle together in ill-ventilated huts for mutual 
warmth. 

Rheumatism is a very common disease, and car- 
diac complieations, very often aortic, are frequently 
observed. 

Intestinal worms are very common  every- 
.where, and the average native, of whatever race, 
takes them pretty much as a matter of course, re- 
garding them with the same indifference as the 
European does a common cold. 
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Bilharzia is fairly common, especially in the pro- 
vinces of Yola and Bornu. 

Guinea-worm is common everywhere. The reason 
for this is that it is much more prevalent among 
those who travel than among those who are always 
sitting down in one place, and most of the people, 
particularly the Hausas, are born traders. 

Where medical officers are stationed slaughtering 
grounds and meat markets are regularly inspected, 
and in this way Europeans and some of the natives 
are protected. 

No water system for the disposal of sewage exists. 


- Earth closets and latrine trenches are the methods 


used for the disposal of excreta at all stations. The 
system of direct trench latrines is gradually being 
abolished, in favour of the universal use of earth 
closets, at all stations where the local resources are 
sufficient for the purpose. In most native towns 
every compound has one or more tumburis. Tum- 
buris are piriform pits, from 4 ft. to 18 ft. deep, 
with the end at the top. They are a kind of septic 
pit, not rendered in brick and cement and sur- 
rounded with puddled clay. They are practically 
never cleared out. The danger in connection with 
them is the pollution of wells. 

Disposal of Refuse.—At Lokoja part of the com- 
bustible refuse is disposed of by burning, and the 
remainder is thrown into the Niger. At Baro, 
Zungeru, and all other stations in the country com- 
bustible rubbish is burnt daily, and the non- 
combustible rubbish is buried. In Zungeru station, 
as distinguished from the native town, a sufficient 
number of incinerators,. at suitable spots, were 
erected during the year to dispose of all the com- 
bustible rubbish. They have proved a great success. 
The natives themselves, in their own towns, are 
gradually in increasing numbers adopting our 
method of burning and burying their refuse. 

The water supply of Lokoja is derived from the 
Niger and from wells; of Baro, from a reservoir at 
the back of the amphitheatre, where the water 
oozing from the face of the plateau is intercepted ; 
and at Zungeru, from the Dago, which flows through 
the cantonment. At the stations in the country 
the water supply is derived from streams or from 
water-holes in the dry beds of streams or from wells 
or from springs, and at a considerable number of 
stations the normal supply is supplemented by 
roof-water collected in iron tanks. At most stations 
the drinking water for Europeans is condensed, and 
a sufficient supply is issued to each European daily. 
In many parts of the country, particularly during 
the dry season, the water is of very inferior quality. 

Drainage.—The soil over most parts of the country 
is light and porous and percolation is free and rapid. 
Surface drainage is effected by natural water- 
courses and by artificial trenches. There are very 
few stations which do not stand sufficiently high to 
permit the escape of their surface water. 
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= We have received many reports from medical men regarding the = 
= suitability and advantages of Angier's Emulsion for use during the = 
-3 hot months of summer, not only in pulmonary affections, but to == 
= an even greater extent in gastro-intestinal disorders of a catarrhal, = 
= fermentative, ulcerative or tubercular nature, as also in genito- = 
Æ urinary affections and in nervous and anwmic cases. Medical men = 
=Æ who have had the opportunity to closely observe the clinical effects of = 
3 E 
3 = 
= are invariably impressed by = 
1. The remarkable ease with which it is tolerated by = 
= ae = 
= sensitive stomachs. = 
= 2. Its beneficial effects upon the organs of digestion and = 
= in promoting normal action of the bowels. = 
E 3. Its value as a nutritive, 7.e., its power to favourably = 
= influence the complicated processes of metabolism. = 
> 4. Its general soothing influence upon mucous mem- = 
= branes other than of the alimentary tract (lungs, = 
= genito-urinary organs, &ce) = 
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Hearson's Patent 











HOSKINS' 


FAMOUS 


Hospital Bedsteads 


OR more than 60 years Hoskins’ Beds for 
Hospitals have been the recognized standard 
of bed perfection. They have been supplied 

to hospitals and institutions in every civilized 
country, and have everywhere given the utmost 
satisfaction. 


q Being makers of all the component parts of 
- bedsteads—castings, iron and:brass tubes, mounts, 
d pez nt c re amo cett | wood wire, wool and hair mattresses—and being 
» =< i the only firm with this advantage, we are able to 
9 ~ : obtain the best quality material at the lowest 
possible cost. Hoskins’ beds are perfectly hygienic 
in construction. All castings are rounded, thus 
preventing the accumulation of dirt. 


The JAMES BEDSTEAD, əs illustrated above, is a splendid example of HOSKINS’ workmanship. It is an ideal 
bed for general use in Hospitals, being strong yet light. It has a solid frame with 1]in. continuation bows, and ‘ Hoskins’ 
patent bolted corners. This, and all other Hoskins’ Beds can be fitted with the patent * Hoskwell’ galvanized mesh which 
prevents sagging and greatly lengthens the life of the mattress. 


Send a post card for our free illustrated catalogue which fully describes the Hoskins’ Beds. 


HOSKINS & SEWELL, Lidl, — "usos 


Bordesley, Birmingham. 1, SOUTH PLACE, FINSBURY, LONDON, E.C. 
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LACTIC FERMENTS 


(Tablets) 
















3 to6 
tablets 
a day 
in 
sweetened 


ENTERITIS 


LITERATURE AND SAMPLES— 
GAMAGE BUILDINGS, HOLBORN, LONDON, E.C. 


THE ORIGINAL PREPARATIONS. 
“MIST. DAMIANZ 60." | ‘MIST. HEPATICA CONC.” 


(HEWLETT’S.) (HEWLETT'.) 


This reliable preparation contains Damiana, 
Nux Vomica, &c., combined with Medicinal COMPOSITION.—Ext. Cascare, Rhei, Jala- 
pin, Podophyllin, Cocaine  Hydrochlor. 


Bitters and Aromatics, and is perfectly miscible 

with water. It possesses all the special prop- | (1; gr.), and Aromatics in each drachm 
erties of Damiana in tbe most convenient f 
form —its alterative effects on the alimentary 


canal and tonic action upon the brain and 





water. 








Invaluable in Chronic Biliousness, Jaundice, 
Useful 





nervous system generally. In the numerous 
forms of Neurasthenia it has been highly 
successful, as it soothes the stomach, invigorates 
the nervous system aud relieves the exhaustion. 


Dose: One to two fluid drachms in water. 


Price 11s. per lb. In 10, 22, 40 and 
90-oz. Bottles. 


and all torpid conditions of the Liver. 
in Constipation, especially when accompanied 
with depression and general malaise. Does 
not cause griping or sickness. 


Dose: 10 to 60 minims. 


Price 11s. per lb. In 10, 22, 40 and 
90-oz. Bottles. 








INTRODUCED AND PREPARED ONLY BY 


C.J. HEWLETT & SON, Ltd, 


Wibolesale and Erport Druggists, - 
35-42, Charlotte Street, and 83- 85, Curtain Road, London, 


E.C. 


Medical Practitioners are inviled to ask for our Price Lists, sent Post Free on application. 


The Journal of Tropical Medicine and Wygiene. 


CONTENTS.—DECEMBER ruy, 1913. 


ORIGINAL COMMUNICATIONS. | ANNOTATIONS. 
PAGE G 
1. Pyosis Tropica in the Anglo-Egyptian Sudan. | Entamebe in Monkeys (Marutas) T is ‘386 
By A. J. CHALMERS and Capt. W. R. O' FARRELL. |  Entamebe of Man (KUENEN and SWELLENGREBEL) . 386 
Staphylococcal skin infections—external and internal Experimental Entamoebic Hynny AS and 
origin —blood infection—cultivation of micrococcus SELLARDS) 387 
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DOWN BROS,’ Specialities. 


COMPLETE PORTABLE APPARATUS 


for injecting Hypertonic Saline Solution 
in Cholera Collapse and Infantile Diar- 
rheea, also useful for Post-operative 
Infusions, &c. Suggested by Lt.-Col. 
Leonard Rogers, I.M.S. 


Conveniently arranged in a neat 
Aluminium Japauned Case, and 
comprising all requisites for giving 
the infusions and observing the 
specific gravity of the blood. The 
instruments are fitted into nickel 
racks ina removable tray, and full 
directions for use are included. 
















Price, complete, £5 5s. 





Paris 1900, Brusele 1010. Bueno Aires 1910 DOWN BRO S., LTD., 


Surgical Jnstrument Makers, 


21 & 23, ST. THOMAS'S STREET, LONDON, S.E. 
(Opposite Guy's Hospital 





Telegraphic Address Hop 4400 
(Registered throughout the world) Telephones f T (4 lines) 
“ Down, LONDON.” \ 


Gold Medal, Allahabad 1912. 
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HE Cinchona from which VIBRONA is 
prepared, is in combination as a neutral 
Hydrobromate, and clinical experience has 
conclusively proved that persons, acutely sensitive . 
to the smallest dose of Cinchona or Quinine, can 
take VIBRONA without the slightest discomfort. 


Full information regarding the composition 
of VIBRONA is given to the Medical Profession, 
and, as corroborative evidence of its undeviating 
conformity to a uniform standard, we need only 
refer to the Reports of Dr. B. H. Paul, who has 
conducted independent analyses of VIBRONA for 
the past eighteen vears. 
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SOLE PROPRIETORS 


FLETCHER, FLETCHER & C°L? LOND ON & SYDNEY | 


COPYRICHT, 





The Journal of Tropical Medicine and TDvgiene 


Selections from COLONIAL MEDICAL REPORTS. 


STRONGLY RECOMMENDED BY THE MEDICAL PROFESSION 


CSOLENT COMPOUND 


Pronounced *'*EX-O-LENT" 
EIS Universally approved for the treatment of 
Tre man if Eczema, Prickly Heat, and other Skin affections a 


“THE PRACTITIONER,” London, June, 1913 (|l Cem 


CED (The Leading Monthly Medical Journal) t ECSOLENT 


Says :—'* We have recently submitted Ecsolent Compound, Ecsdlent Powder, and Wiis & POWDERY, : 
Ses Descriptive, &|  Ecsolent Soap to the test of actual practice, and have obtained eminently satisfac- WIE 
; PE REA OSS ! : $ ; 7 D I errem 
tory results. Where the ordinary known methods consistently failed, these EcSBLENT peusmes.tondony) | 
preparations not only gave the patients marked relief, but, in many instances, cures 
were effected, and in some cases of long standing eczema, Ecsolent Mompound 
achieved an amount of success which can only be described as astonishing." 


* The BRITISH MEDICAL JOURNAL " 
says : — SOLD BY ALL CHEMISTS 


“ EKcsolent Compound is of great value in the WT -———— : - NN SIGN THIS FORM 


treatment of itching eruptions. In addition — | —- : | For Free Samples 

to our own limited but decidedly favourable "TENTI " 

experience, we have had submitted to us a large And send to Ecsolent Compounds, Ltd. 
body of authentic evidence spontaneously offered 
by practitioners throughout the country. The 
names and professional position of those who 
testify to the usefulness of Ecsolent Compound 
are sufficient guarantees of their good faith, 
Their statements refer chiefly to cases of Eczema, i 7j umm, m 

Erythema, Psoriasis, Pruritus Ani, and various == ' wali Ae is Lab | Trop. Med., December 15th, 1913. 
other skin affections." —Jan. 21st, 1911. x: MUN 








Ecsolent Compounds, Ltd., Ecsolent Buildings, Elthorne "Y London, England. 


HORLIOK S ATN 
Malted Barley, 

Wheat and Milk 

in Powder Form 

READY IN A MOMENT IN A MOMENT 

WITH WATER ONLY. WATER ONLY. 


HORLICK'S MALTED MILK has given a new coneepu ion of 
what can be accomplished witha mil ik diet. It presents all the 
unrivalled food value of pure full-cream milk so enriched and 
modified with the soluble nutritive extracts 
of choice malted cereals, that itis quickly and 
easily assimilated, The absolute impossibility 
of germ-contamination renders Horliek's the 
safest and most useful item of diet at all 
times, and especially 


IN HOT CLIMATES 
or as no added milk is necessary all fear as & 
the purity of th» supply Is overcome, Its 
perfect digestibility renders it invalnable in 
all Intestinal troubles and the ratio of protein 



















Convalescence 


and even throughout the crisis ** Cream of Malt" 
should be administered. Its high caloric value 
ensures the maintenance of strength, whilst its 
readily assimilable Peptones and Maltose do not 
tax the debilitated stomach. After favourable 
progress 


Cream of Malt 


with combinations speedily restore robust health. 
Cod Liver Oil, Hypophosphites, Sicilian Olive 
Oil and Creosote, &c., are issued each in com- 
bination with ** Cream of Malt." 











Literature and samples upon request. 


TROPICAL DEPOTS: 


to carbohydrate commends it as a reliable 4 : 

reconstructive. The physiological worth of West Coast of Africi— Messrs. Millers, Ltd., Tarkwa, &c. 
Horlick's Malted Milk is amp y testified bs Central Af. ian— African Lakes Co: p., Chinde, &c. 

its universal adoption, and ready solu"ility British East Ajrica —The Survzic:] Hall, Zanzibar, 

and ease of preparation are also importaut Rhodesia—Lennon, Ltd., Bulawayo. 

factors. India—Kombay, M. A. J. Noule, Fort; Calcutta, B. K. 


Paul & (o. ; Madras, W. H. Haller. 
Demerara—Brodie & Rainer, Ltd., Georgetown. 






Supplied in hermetically sealed, 
sterilized glass bottles especially 
adapted for use in the Tropics. 
liberat samples for trial will be sent to the 
Profession post free on application. 
HORLICK'S MALTED MILK CO., 
Slough, Bucks., ENGLAND. 
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OPPENHEIMER, SON & CO., LTD. 


179, QUEEN Vicrorra STREET, Lonpon, E.C. 
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TROPICAL 


e 9 r 
imis CLOTHING FABRICS 

RAE For LADIES, GENTLEMEN & CHILDREN. 

3 EGERTON Burnett, Ltd., have a large 

By APPOINTMENT variety of Cotton, Silk, and light weg t 

to H.M. THE QUEEN. Woollen Fabrics suitable for wear in hot 


climates, and will be pleased to send Pat- 
terns, for inspection, to any part of the 
world, on application. 


Costumes and Suits 
are made to order by an expert staff under 
superior hygienic conditions, or any quan- 
tity of material is supplied. 
\ Costumes as illustration sade to oraer in 
the ‘‘M.wbray"” Coating Serge—a very 
\ thin light weight fabric, strong and durable, 
for 55/6, in Navy Blue and Black. 
. Also in the ** Osborne" Venetian Cloth 
In varicus choice colours, for 60/6. 





is Simplest,’ Surest and Safest 





MELLIN'S FOOD is the most perfect medium for 
the modification of cow's milk for the use of infants, 
invalids, convalescents, and the aged. 


It IS simplest in preparation, having no com- 
plicated forinula, or method of 


making. 


. 
It 1S Surest for use in all cases of hand-feeding, 
meen fl it Contains no unchanged starch, 
or other compounds necessitating digestive work beyond the 
powers of a young infant. 


It IS Safest for it retains its highly nutritive prop- 
ho erties for any length of time, and is 
always ready for use in any climate 





a Are EL 
Pure Wool Clothing Fabrics 
of Four-Fold Excellence. 
They are supplied in a large variety of 

weights and textures suitable for Ladies', 
Gentlemen's, and Children's wear in hot, 
cold, or temperate climates, at prices from 
1/113 to 12/11 per yard, double width, and 
the colour of their ‘‘ Royal" Navy Serges 
is particularly noted for its permanent 
character and its resistance to light, sun, 
and sea air. 


No 893 Patterns, Price Lists, Illus trations of 


Styles, Self-measurement Forms, &c., 


Samples of Mellin's Food and literature concerning it will be 
forwarded to any member of the Medical Profession on request. 


MELLIN'S FOOD, Ltd., Peckham, London, S.E. 


Food 
L J UNORA 





on application. 


Address: EGERTON BURNETT, Ltd., 


M.T. DEPT., WELLINGTON, SOMERSET, ENGLAND. 














ie WINE OF HEALTH 


Distillers to 
H.M. The King. 
A delicate dry appetising wine contain- 
ing the organic glycero - phosphates of 
Lecithin-Ovo in their most effective form. 








Junora strengthens the whole Nervous System and Perma- 
nently Improves the Physical Condition. It Restores the Vigour 
so frequently Impaired in Hot and Enervating Climates. 


A splendid antidote to hot weather lassitude. 


Lecithin -0vo | 1} grs., 4/6 per 100. Lecithin-Ovo | Finest quality from 10 


to 30 t. st th 
Capsules J 3 grs., 8/6 per 100. Powders J ‘at iowest prices 


Humphrey Taylor & Co., Ltd. 75 


45, New Oxford Street, London, England. 
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BEEF TEA JELLY 


BRAND Morton JELLY 


ranean, ie qi E CHICKEN JELLY 
PR RHY DROL 


3o per cent. (100 Volumes) The most reliable form of Solution of Hydrogen Peroxide. 
SOLUTION OF Effectively cleanses Wounds by the liberation of oxygen. 


H yd ro g en Pe roxi d e Immediately removes pirt raa Odour of Purulent 


Chemically Pure and Acid-free. Useful in Removing pos oe Pc which adhere 











Samples and Literature on Application. 


E. MERCK, Chemical Works, DARMSTADT. 





THE Hot Country pf nono in puris 
Table Water is | o mpe ect astric 


Secretion 
B UJ p R 0 W S The experiments of Pawlow, alone, fur- 


nish abundant proof that beef-extractives 


are among the most powerful gastric 
i stimulants known. 


In all cases of imperfect gastric secretion 
(particularly in convalescents) and in wasting 
diseases—gastro-intestinal conditions, diarrhcea, 
&c.—modern medical practice suggests that in- 
stead of administering the usual artificial juice 
composed of hydrochloric acid and pepsin, 
it is much better to stimulate a normal 
gastric secretion by the use of Beef- 





extractives. 
- PROTECTION These wonderfully effective and valuable 
VUES TERES Beef-extractives are supplied in their purest, 
against the Danger of most concentrated, and most convenient form 
DISEASE from drinking in LEMCO. It is standardised throughout— 
pine os sr en twice analysed before potting—free from fat and 
THE PUREST AND SOFTEST added salts, and is guaranteed absolutely pure. 


OF ALL DRINKING WATERS 


W.& J. BURROW, The Springs, MALVERN. l E IVI C Q 
Agents Wanted. 


Lemco, Thames House, London, E.C. 
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VIROL and PHAGOCYTOSIS. 


STRIKING EVIDENCE. 
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From an actual Micro-photograph illustrating the deficient average Opsonic 
power of the Blood of a number of patients vc, ^ae the debilitating 
effects of acute infections, before treatment with Virol. The average number of 
Tubercle Bacilli ingexted by each Polynuclear Leucocyte in fifteen minutes 
was 171, the Opsonic Index being 0°41, 
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From an actual Micro-photograph illustrating the increased Opsenic power 
of the Blood atter twelve weeks’ treatment with Virol. The average number 
of Tubercle Bacaili ingested by each Polynuclear Leucocyte in fifteen minutes 
was 4°5 the Opsonic Index being 1°5. 


The administration of VIROL is attended by a distinct and 
progressive increase in the phagocytic power of the Leucocytes 
when tested against the Tubercle Bacillus, due to a correspoud- 
ing increase of opsonins in the sera examined. The adminis- 
tration of Virol in systemic infections is therefore founded upon 
a truly scientific basis. l 


VIROL 


152/166, OLD STREET, LONDON, E.C. 





NORRIS? Esaera Footwear 


For TRAVELLERS. 
Speciality: ' MOSQUITO” BOOTS 
Strongly recommended by the Medical Profession. 
From 129. Hand Sewn. 














Hempen Sole Footwear. Cool, Light, Pliable, 
Ideal for Tropical Climates. 


Convincing Testimony. 


The ARCHDEACON OF HONG-KONG wrote:— 
* The first pair I bought from you two years ago have 
been in fairly constant wear. They have been re-soled 
twice, and are still serviceable, after bringing 
me, in August last, across China from Hankow 
to Hong-kong.'’"—E. J. BARNETT, 


"t THE Home FARM, 
WooBURN GREEN, Bucks. 
“ Dear Sir, —Whilst remitting you 
balance of my account, I wish to say 
the last pair of shooting boots is in 
every way satisfactory. I have now 
dealt with you continuously for 
tweuty years and have always been pleased with 
your work and material, never once having had 
an unsatisfactory pair of boots or shoes from 
you, 

` “ You are quite at liberty to make use of this 

letter if you think fit.— Yours faithfully, 
“H. W. DOWTHWAITE." 





We can fit you by post. Send 
outline of toot standing, and 
state size usually worn. 
Illustrated Catalogue and 
Testimonials Post Free. 


G. NORRIS dm 


(Dept. 26 T. M.), 


82, BISHOPSGATE, M e 4 
Absolutely Invulnerable against Dampness ; 
LONDON, E.C. for Shooting, and all extra heavy wear, 
Telephone ; 11777 Central. giving comfortable width of tread, 
And Branches. Brown or Black, 3O/= Second grade, 22/6 





The Natural Mineral Waters of 


ICH 





(State Springs) 


CELESTINS 


For Diseases of the Kidneys. Gravel, 
Gout, Rheumatism, Diabetes, &c. 


GRANDE-CRILLE 


For Diseases of the Liver and 
Biliary Organs, &c. | 


HOPITAL 


For Stomach Complaints, Indiges- 
tion, &c. 


| $ 
u - 
p 


LIS sis 








CAUTION.—Each Bottle from the State 
Springs bears a neck label with the word ‘‘ VICHY- 
ETAT "' and the name of the Sole Agents :— 


INGRAM & ROYLE, Ltd., 


45, Belvedere Road, London, S.E. 
And at LIVERPOOL & BRISTOL. 


Samples and Pamphlets Free to Members of the Medical 
Profession on application. 
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Cystopurin—a New Drug in 
Gonorrhoea and Cystitis. 


HIS is a double Salt of Hexamethylene-tetramine and 
Sodium Acetate with water of crystallisation—a valuable 
drug in bacterial affections of the urinary tract, especially 


Cystitis, and therefore acts as a prophylactic against Pyelitis 
and Pyelonephritis. In Gonorrhoea, both acute and chronic, Cystopurin, com- 
bined with local medication, plays a special part. The discharge becomes thinner 
and pain ceases. If Cystopurin is employed early, the disease remains localised 
to the anterior urethra, and the duration of the attack is greatly diminished. 

In chronic catarrh due to hypertrophy of the prostate and tight old-standing strictures, 


Cystopurin produces a rapid improvement. It exerts a noteworthy diuretic action, and acts as a 
distinct sedative of the urinary tract. Cystopurin causes no gastric symptoms or renal irritation. 


A. Wulfing & Co., MT Berlin, Sydney eae Town, New York, Boniy and Shanghai. 
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- A IRINE PEN is an efficient, non-toxic antiseptic of 
known and definite power, prepared in a form convenient for 
immediate use. 

It is a saturated solution of boric acid, reinforced by the antiseptic 
properties of ozoniferous oils. 

It is unirritating, even when applied to the most delicate tissue. 

It does not coagulate serous albumen. 


It is quite generally accepted as the standard antiseptic preparation 
for use where a poisonous or corrosive disinfectant can not be safely used. 

It is particularly useful in the treatment of abnormal conditions of the | 
mucosa, and admirably suited for a wash, gargle or douche in catarrhal 
conditions of the nose and throat. 

In proper dilution, it may be freely and continuously used without 
prejudicial effect, either by injection or spray, in all the natural cavities 
of the body. 

There is no possibility of poisonous effect through the absorption of 
Listerine. 


A pamphlet descriptive of the antiseptic, and indicating its utility in medical, «m and dental gei 
may be had upon application to the manufacturers, Lambert Pharmacal Co., 


Locust and Twenty-first Streets, St. Louis, Missouri, U.S.A., or to their 
British Agents, Messrs. S. Maw, Son & Sons, 1, Alderagate Street, London, 
ngland, but the best advertisement of Listerine ds . . 
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KELVIN MARINE MOTORS 


AND COMPLETE LAUNCHES 


(PETROL OR PARAFFIN). 








As supplied to various Medical and Missionary Societies 
and to the Crown Agents and Foreign Governments. 


FULL PARTICULARS SENT ON REQUEST. 


Manufacturers: THE BERGIUS LAUNCH & ENGINE Co., 
254, DOBBIES LOAN, GLASGOW. 


JOHN EDGINGTON & CO., LTD., 


The World-known MANUFACTURERS of TENTS and CAMP EQUIPMENT, have 
OPENED NEW SHOW ROOMS in the most central and conveniently accessible part of London. 
Telephone : Holborn 734. Contractors to the Crown Agents. Telegrams : ' ABRI, LONDON." 


COMPLETE OUTFITS 
FOR ALL PARTS OF THE WORLD. 


Tents (Erected), Camp Furniture, &c., can be seen, and all Articles on show, 


SARDINIA HOUSE, KINGSWAY, W.C. 


(Adjoining London Opera House.) 





Within two minutes ates ritis sh Museum (Tube) di ation, Holbo rn (Tub e) Station, 
or Strand (Tube) Station ; four minutes from Temple Station (District Railway). 


CLAYTON GAS 


CLAYTON DISINFECTING SYSTEM. The only 

Sulphur System officially approved for Disinfection as 

well as for Destruction of Rats, Insects (with their 
larv:e and their eggs), and all other vermin. 











Everything Disinfected i» situ, no handling or remov- 
ing to steam ahaa stoves required. 


Full particulars from— 
THE GLAYTON FIRE EXTINGUISHING & VENTILATING CO., LTD. 
22, CRAVEN STREET, LONDON, W.C. 
CONTRACTORS to CROWN AGENTS, INDIA OFFICE and FOREIGN GOVERNMENTS. 


Telegrams —“ Unconsumed, London.” Telephone—3232 Gerrard. 
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COLLEGE ` 


OF SCIENCE AND TECHNOLOGY 





SOUTH KENSINGTON, LONDON, S.W. 
The following Special Courses of Advanced Lectures, will be given, commencing in 


January neat :— 
CONDUCTED BY 


Cytology Ness H. MaxwELL Lerroy, 
Advanced Entomology M.A., F.L.S. 


For further particulars for these and other Courses to follow 
application should be made to the REGISTRAR. 


SUBJECT 
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Bank of British West Africa, Ltd. 
Established 1894. 
Head Office : 17 & 18, Leadenhall St., LONDON, E.C. 
Telegraphic and Cable Address : ** ARREGLO, LONDON." 


Liverpool Office: 14, Castle Street. Hamburg Office: Globushof, 
Trostbrucke. New York Agency : 64, Wall Street. 


Authorised Capital, £1,000,000. Subscribed Capital, £730,000. 
Called-up Capital, £292,000, Reserve, £116,000 
Directors: 

Rt. Hon. The Viscount MILNER, G.C.B.,G.C.M.G. Henry Cokk, Esq. 
C. B. Epaar, Esq., D.L., J.P. D. Q. HENRIQUES, Esq. 
GEORGE MILLER, Esq. W. F. Moong, Esq. Geo. W. NevirLE, Esq. 
Sir Owen Putters, K.C. M.G. MAZZINI Stuart, Esq., J.P. 
O. Harrison WILLIAMS, Esq. Chief Manager: LESLIE COUPER. 
Bankers: 

Bank of England. London Joint Stock Bank, Ltd. Parr’s Bank, Ltd. 
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JAMES SWIFT & SON, 


OPTICAL & SCIENTIFIC INSTRUMENT MAKERS, 
Contractors to all Scientific Departments of H.M. Government, 
Grands Prix, Diplomas of Honour, and Gold 
Medals at London, Paris, Brussels, &c. 


NEW DARK CROUND CONDENSER 





For examining Living Bacteria, &c., 
under High Magnifications. 


This Condenser is unequalled for giving 


brilliant illumination with a comparatively 
weak source of light. 
Price - - - - £1 10 O 


New Catalogue Post Free. 


UNIVERSITY OPTICAL WORKS, 
81, Tottenham Court Road, London, W. 


J SWIFT SON 








: For 
AMENORRHEA 

DYSMENORRHEA 
MENORRHAGIA 


METRORRHAGIA 
ETC. 


ERGOAPIOL (Smith) is supplied only,in 
packages containing twenty capsules, 


DOSE: One to two capsules three 
or four times a day. =œ ~œ ~e 


SAMPLES and LITERATURE 
SENT ON REQUEST. 


^ 5 ZA "DEZ SSNe RS SHORES biked web nt: pF 









DELICIOUS COFFEE — — 
RED .— |. 
WHITE 


FOR BREAKFAST & AFTER DINNER. |` 


In making, use less quantity, it being so much 
stronger than ORDINARY COFFEE. 


WHOLESALE: HANSONS, LONDON, ENGLAND. 











. THE AMERICAN 


COCKROACH &BLACKBBETLE SOLVENT Co. 


GUARANTEES TO CLEAR PREMISES OF 


COCKROACHES, 
BLACKBEETLES, 


And other NOISOME DISEASE-BREEDING 
VERMIN, 


For further information write to— 


124, SOUTHWARK STREET, LONDON, S.E. 
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Valentine's Meat-Juice 


In Tropical Diarrhoea, Asiatic Cholera 
and Cholera Infantum, where it is Es- 
sential to Conserve the Vital Forces 
without Irritating the Weakened Diges- 
tive Organs, Valentine's Meat- Juice has 
demonstrated its value in Hospital and 
Private Practice. 


W. T. Watt, Director Imperial Medical College, Tientsin, 
China; ‘‘In cases of Infantile Diarrhoea, which weakens a child 
rapidly, I have found VALENTINE’S MEAT-JUICE a great stimulant 
and quick restorer of vitality. Some years ago when a summer 
epidemic broke out in Tientsin, I ordered my staff to try VALEN- 
TINE'S MEAT-JUICE, which justified all expectations.” 


Dr. C. Lauenstein, Physician in Chief Seaman's Hospital, 
Hamburg, Germany: ‘‘We have used VALENTINE'S MEAT-JUICE 
for the benefit of Cholera patients in the Cholera Barracks of the 
Seaman's Hospital. It was administered for the most part to con- E vr | 
valescents, who very readily retained it and to whom it most as- vis ani chained iow stile, har mie u a 
suredly contributed strength.” Mf reset Immediato chowrp- | sharacter of the propera 


DIBECTIONS-Dissoi 
festpoonful ef 


For sale by all Chemists and Druggists. 


VALENTINE'S MEAT-JUICE COMPANY, 
RICHMOND, VIRGINIA, U. S. A. 





TM 3 
The Diastase in this Cocoa helps children and adults—old 
or young—to digest it easily. Cocoa contains elements of 
which nobody should be deprived; its very name means 
"Food of the Gods," and the sustenance in it, and its 
building-up properties make it an essential feature in the 


diet of the growing child; the strenuous athletic person; 


business man and woman, as well as the aged and infirm. 
FRY'S MALTED COCOA was specially intro- 


duced at the request of the medical profession. 








Makers to the Royal Households, and to other Royal Courts of Europe. 


APENIA 


“ Apenta” Water has always been given the preference by me over similar waters in my practice 
in the West-African Tropics on account of its numerous advantages. It is just in hot climates where 
the European specially by reason of the greatly increased loss of moisture through the skin, by change 
of food, and as a consequence of the most common illness in the Tropics, namely Malaria, is inclined 
to constipation, Apenta has proved itself as a reliable and mild aperient, free from unpleasant after 
effects, and one which is taken willingly by patients. It has also shown itself to stand the heat of the 
Tropics. 











(Signed) ProFEssor Dr. KULZ, 
ALTONA, June, 1913. Imperial Government Physician. 
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